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This new condenser provides in- 
creased facility in performing 
distillations, fractional distilla- 
tions and other similar opera- 
tions, particularly where small 
quantities of material are in- 
volved. Useful, also in making 
boiling point determinations, 
and beginning experiments in 
the manufacture of ether. It is 
fabricated entirely of PYREX 
brand glass and employs stand- 
ard taper grindings where speci- 
fied. 





Inner tube diameter of the No. 
63525A Condenser Receiver is 
10 mm, outer tube 16 mm; all 
of the others have a 13 mm 
inner tube, 22 mm outer tube. 
(Featured in Journal of Chemi- 
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excellent and compace appara- fo qu 
tus for the distillation and re- as to 
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time and space.’’ . . . ‘‘has great possibilities as a E scien 
standard piece of equipment in almost any chemical a = thane 
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laboratory.’’ ... ‘‘The Potempa condenser may 5, 
be highly recommended for semi-micro methods in organic chemistry, for its efficiency ani this r 
practicability. It is a time-saving, apparatus-saving piece of equipment. May I pleas in the 
order 12 of the size that I used?’’ .. . ‘‘—particularly well adapted to small seal Bntifi 
equipment such as in qualitative organic analysis or in organic research.’’ ws 





ingenious device—with many places where it will serve in laboratory experimentation.’ and t 

‘‘marks a distinet forward step in laboratory apparatus. Should find wide appl have 

cation, especially in the field of organic chemistry.’’ Beat 
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‘The Orientation of an Undergraduate Medical Curriculum 


Dana W. Atchley 


Professor of Clinical Medicine, Columbia University 


HE MEDICAL SCIENCES HAVE UNDER- 


GONE such remarkable changes in content 





and point of view during the past 30 years 
that a careful study of some details of this evolution 
would seem to be a necessary preliminary to diseus- 
gion of the medical curriculum. Moreover, the extent 
of these changes is so great that one must be prepared 
fo question the validity of the entire school program, 
as to both subject matter and arrangement. 

Great progress has been made in the basic medieal 
Sciences which has continuous 


-progress required 


¢hanges in the teaching of these subjects. However, 
this rapid advance has involved no essential alteration 
in the nature of their eritique or of their general sci- 
@itific reactions. Such striking changes in methods 
and tremendous inereases in the seope of their work 
have occurred that new vaterories seem to have been 
@eated, yet the chemist who studied the structure of 
Ducleic acid was in no way different in his intellectual 
approach from the chemist who today follows the 
Physiological career of tagged elements. A natural 
evolution of content has taken place, with little change 
in philosophy. 

The same statement cannot be made of internal 
Medicine. Those of us who were graduated 30 years 
&0 were introduced to a field that was more art than 
Science. The transition from chemistry, anatomy, and 
Physiology to clinieal medicine was sharp and abrupt, 
and, in addition, there was at times mutual lack of 
Tespect between the clinician and the basie scientist. 
The latter considered diagnosis a guessing game 
(Which it was, in the main), and the clinician had 
Bitle sympathy with the “impractical” laboratory man. 


Phe physician was disdainful of quantitative data and 


Mpatient with techniques that could not be carried 
out at the bedside; even the sphygmomanometer was 
a unsporting attempt to belittle accurate palpation 
01 the pulse. At its best, eclinieal medicine was the 
' spotting gross pathology before death, or of 


Not 


ago we derived complete satisfaction from 


‘ying patients into categories of similarity. 


°'-the-bed impressions, lumps, and pulsations, 


while physics and chemistry played a very small role 
in a feat that was largely labeling. 

In the intervening years internal medicine has 
undergone a revolution—it is truly more than evolu- 
tion. Its philosophy is now that of a science, and the 
art of practice is no longer its primary preoccupation. 
The well-defined contrast between the intellectual ap- 
proach found in the basie sciences and in internal 
medicine no longer exists, for the latter is now an in- 
dependent science with its own field and its own 
special applications of physics, chemistry, mathe- 
maties, psychology, and, of course, the basic medical 
sciences. The goal of the modern internist is analysis 
and evaluation of many and varied dynamic forces. 
Data illuminating the component mechanisms are de- 
rived from the life history of the patient, his physical 
examination, and a series of quantitative and qualita- 
tive technica] studies. The physician is no longer 
competent merely on the basis of his familiarity with 
certain gross patterns of disease; he must understand 
the mechanisms by which normal funetions become 
perverted in a single individual, and he must have a 
fair degree of appreciation of the techniques by which 
these functions are studied. This understanding and 
appreciation derive so largely from the basie medical 
sciences that these subjects play a very practical role 
The 


basie sciences should therefore be presented to the 


in the daily study and treatment of patients. 


student from the beginning in a way that integrates 
with clinical medicine, thus avoiding any sharp trans- 
ition between the two areas. Moreover, there now 
exist no genuine differences in scientific approach that 
would act as a barrier to such an integration. 

The foregoing statements present facts that are 
common knowledge and that have been the basis for 
many successful attempts at correlation between the 
first two years and the clinical fields. However, there 
are further implications which apply particularly to 
the organization of the work within the first two years, 
as well as to its relationship with the later phases of 
the student’s education. 

As has been noted above, the modern clinician is 
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less concerned with cataloguing than with appraising 
his patient. He studies the various dynamic units of 
the individual: his respiratory, cardiovascular, or 
gastrointestinal apparatus. He then attempts to as- 
semble these component mechanisms into a total fune- 
tioning organism and, from this total understanding, 
to give balanced advice. He studies not the anatomy, 
chemistry, or physiology of his patient but the 
respiratory function (for example) based on knowl- 
edge derived from these fields as they apply to venti- 
lation, diffusion, and aeration. Hence, it is an 
arguable thesis that early in his career, perhaps even 
from the beginning, the student should be taught in 
dynamic units rather than by academic 
This inereasingly current point of view 


terms of these 
departments. 

is In no sense an attack on the present academic or- 
ganization but simply a plea for the same flexibility 
in planning the curriculum that is permitted to each 
department in planning its own investigative program. 
In fact, investigative interest has broken down de- 
partmental barriers to a marked degree, and research 
problems are chosen quite independently of the name 
over the laboratory door. It is perhaps pertinent to 
note that certain departments have pooled both the 
staff and apparatus concerned in the use of compli- 
cated physical or chemical techniques in an effort to 
obtain more efficient results at smaller cost in men and 
money. Moreover, successful cooperative teaching 
programs involving two or more fundamental depart- 
ments exist at the present time, and further coordina- 
tion is indicated. Yet, in spite of this cooperation, the 
student reaches the medical wards without a clearly 
organized understanding of the units which he must 
evaluate as a preliminary step to the total appraisal 
of his patient. 

In view of all these evidences of common interest 
and valuable cooperation, it should be a small step 
further to organize a major part of the teaching pro- 
gram on the framework of dynamic units rather than 
by historical departmental tradition. It would seem 
fruitful to mobilize all fields to the diseussion of a 
given area or a particular mechanism, covering its 
biochemistry, pharmacology, 
and finally its pathological disturbances in man. Men, 


anatomy, physiology, 
apparatus, and materials pertinent to the unit under 
discussion could be drawn from any part of the 
The men 
working on water and electrolyte equilibriums, for 


school where they were best available. 


example, would come together to teach this subject 
as no one else could, and the elinical investigators 
pursuing the same interests could participate not only 
by giving time to routine teaching but also by demon- 
strating some of the natural experiments that disease 
so frequently conducts. 

The gist of this program is, in summary, a brief 
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introductory period devoted to cellular structure gy fF our s 


general physiology, accompanied by a quick, gro f Jonly 
dissection, this period being followed by the organjy, | but t 
tion of most of the teaching into groups dealing yi, JP eng: 
dynamic units, vertically, rather than departmen; 4 As 
horizontally. The selection of these units and {ly | al s¢ 
relative emphasis on each would be guided in part }y | pf th 
the requirements of the newly emerged science 4 1 he m 
internal medicine as it endeavors to analyze and a. : place 
praise the individual as a whole. This memorandy ff B°"*° 


does not suggest that a doctrinaire and rigid impos. JF 2¢™s 
tion of the dynamic unit is necessary or even advisable 224 


It should not, and probably could not, be applied wit pp duc 
abject consistency, but it should be the dominay Btls 
{ 


“sasemescne S 


Pimome 


guiding principle for the basic organization. | 
would be unwise to require strict compartmentaliz. eo 
tion of the various units. There would be much over. oO 
lapping which could in many ways be a teaching ass¢, 

The purposes of the modern medical eurriculw 
should be considered quite as critically as its structur 
The great changes in the content of the basic dis: 
plines and in the scientific approach of clinical mei. ? 
cine demand an almost complete revision of the histor. ff 
eal aims of undergraduate medical education. On) 
relatively recently has the realization been forced upw 





medical schools that it is impossible to expect a st.fh @ UU 
dent at graduation to be an adequate practitioner if tegr 
medicine. At one time clinical techniques were s pgealiti 
erude and the stores of knowledge so limited thai Se by 

PF Motion 


veneer of the art made it possible for young men if © 
go immediately from their M.D.’s to their shingles. | anzle ' 

Sinee we can no longer impart enough facts du-fR PPP 
ing his undergraduate career to carry a man into tl 





role of a safe practitioner, it should be one ot ol! 
aims to train the student in finding the data that wi rly 3 
still be missing from his memory when he graduates pnt ti 
He must know, for example, what books and journé! ould 
to buy, how to use a library, and where to find orig ob 
source material. He must learn to recognize when lif 0" 
has reached the limit of his own eapacity, so that Psitio) 
seeks help when it is needed. 4 pulun 
The young physician must be so prepared while sf y"""* 
medical school that he may be able while in pracli(] © woul 
to keep pace with the rapid advances in the science" ™ om 
medicine that are certain to oceur after he is grail oe 
ated. A primary goal of medical education, therei0™ i ® ie 
is the development of scientific eritique. Success | 4 igs 
this direction will enable the physician out of conti — % ; a 
with his university to evaluate current contributio! _ 
to his field and thus to continue his education & - 
definitely. Stimulation of critique is probably b® Cag 
accomplished by supervised research or, in the absel“h , ave 
of this privilege, the exposure of the student to - 
vestigators actively at work in the fields which “Ff a That 


are teaching. One of the most serious deficiencies “ | 


a 










96 July 1946 


ur students is their lack of interest in research. Not 
tos Me mpnLy should the eurriculum allow time for such work 
- [nt the teaching staff should encourage the desire to 
ngage in it. 

A still more important job for the faculty of medi- 
’ a] schools lies in another direction. The greatest need 








1 f the student of medicine is the capacity to analyze 
i he material which modern scientific methods so richly 
i lace at his disposal. The student often shows little 
in i sonse of relative values and poor appreciation of the 
0 pdmissibility of a fact as evidence; for example, a 
be q nding equally compatible with a dozen diagnoses is 
with an dduced as specific evidence for one. Complicated 
nan iptatistical studies are not being promulgated at the 
I uoment; this plea is merely for simple logic, for an 
lin. : iprder!. y intellectual approach. The student must learn 
oa bow | o select his facts properly and from them to 
al pbuld up a tenable hypothesis or else to recognize that 
he q Q - ta are insufficient for such a step. He must as- 
tore i pess | he various components and integrate them into 


He must seek to 
determi ine direction and velocity whenever it is pos- 
tori ie Bible. 
Oni ie leave him unsatisfied until he has learned its meaning. 
il He must have scientific drive as well as 


‘isc. EB Mechanism that is rarely statie. 
Every phenomenon that he observes should 


scientific 


vy. @ritique. The capacity to analyze data and then to 
» ¢{e mtegrate them into a dynamic mechanism is the basic 


balifcation of a competent clinician. The example 


get by the physicist as he determines the resultant 


lal 4 
nj motion of a body by analyzing the magnitude and 
‘ angle of incidence of the forces acting upon it is the 
due Proper pattern for the physician to emulate as he 
tye Studies a diseased individual. 
| While it is a fairly acceptable conclusion that the 
rly introduction of the undergraduate medical stu- 
ates P@ent to the dynamie units of the human organism 
rpake Would be a profitable method of teaching, it may be 
vind less ae that the general aims of modern medical 
n he el ication would also be better served. However, that 
thee Position can be effectively supported. Such a cur- 
Beulum would insure contact between students and 
le i PHsearch workers in the various teaching areas, and 


tice # woul ld offer the minimum of facts without meaning, 
@ structure without dynamies, of function without the 


5 Bo ulus ot 
UL af ‘ ° 


Me would give more opportunity to teach the philoso- 


recognition of its eventual value to the 
The recommended type of teaching sched- 


ntact Bh y and techniques of pure science because of the 
tio eS@ut necessity of dealing in the relationship of 


, ee MPerimental observations to deductions concerning 
het . ultimate pattern. It should more successfully 
sents Htivat the capacity to assess and to synthesize with- 
otf mm 12 any way curtailing the indoctrination of im- 
i ‘tng i¢ knowledge. 

es ( That phase of medical education concerned with 
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the indoctrination of basie facts should also be re- 
viewed, for the nature and content of the material 
which the student must carry away in his memory is 
now vastly different than it was when the present 
curriculum was devised. This difference is most ap- 
It should be grate- 
fully remembered that anatomy was the science which 


parent in the field of anatomy. 
rescued medicine from witcheraft, and it is undeniably 
true that the modern teaching of anatomy is pre- 
occupied with function as never before. Nevertheless, 
it would be little less than negligent if an examination 
of the present preponderance of gross anatomy were 
avoided in the course of this discussion. In determin- 
ing the apportionment of time to gross anatomy one 
must note that this subject is the most conveniently 
restored to memory because of many beautifully il- 
lustrated textbooks that are still accurate decades after 
publication. The student should be familiar with these 
sourees, but their contents need not crowd his memory. 
Moreover, our understanding of structure has in 
most instances reached a point where future advances 
will add a negligible increment. In contrast, a physio- 
logical or medical textbook is out of date almost be- 
fore it can be published. More undergraduate time 
should be spent in fields where reference is less easy 
and the pace of progress more rapid. 

A rapid orientation dissection in the first two or 
three months of the freshman year should properly 
initiate the student into this subject. ‘Further teach- 
ing of structure should be distributed in two direc- 
tions: (1) to the dynamic units, lungs under 


respiratory apparatus; and (2) to the specialties: 


2 oOo 
e.g. 


bones to orthopedics, pelvis to obstetrics and gynecol- 
ogy, eye to ophthalmology, ete. The total actual hours 
of anatomy would certainly satisfy the State Boards 
of Examiners. 

that should be examined as to its 


Another area 


relative value in a modern curriculum is pathology. 
Here again we find the disparity between teaching con- 
tent and investigative interest that is observed to a 
greater degree in anatomy. It is perhaps possible 
to suggest that less time be spent on structural pathol- 
ogy in order to free the pathologist for participation 
in the dynamic-unit teaching most suited to his genuine 
interests. It is not a denial of the real importance of 
pathological anatomy to point out the steady diminu- 
tion in its relative participation in the understanding 
of disease. An appreciable percentage of the ma- 
terial now taught in general pathology could be ap- 
pled with advantage to the exposition of some of the 

It must be emphasized again that this 
deals with undergraduate 
teaching and is not concerned with the investigative 


dynamie units. 
memorandum exclusively 
interests or internal organization of any academie de- 


partment. It cannot be denied that the teaching prob- 








70 SCIENCE 


lem is a common faculty responsibility and that the 
final product is a Doctor of Medicine; hence, the ulti- 
mate test of any part of the teaching program is its 
relative contribution to this goal. 

While diseussing the content of various courses, one 
more Since the student 
reaches his clinical years with an apparent lack of 
information about psychology, 


comment may be offered. 
it is tentatively sug- 
gested that psychodynamics receive more attention. 
While it is true that this discipline is handicapped by 
its inherent difficulties in relation to research, much 
is known concerning the mechanisms of the emotions 
in man that could be taught if more time were offered. 
Moreover, the experimental neuroses in animals might 
provide a laboratory approach. It may be banal, 
but it is true, that the general practitioner or internist 
‘an help more people psychologically than he can 
somatically. Psyechodynamies should constitute one of 


the important dynamie units. 

A member of the surgical staff has contributed the 
following statement concerning the bearing of this 
memorandum on his department: 


The chief function of undergraduate surgical teaching 
should be to assist in correlating the study of disease 


International Conference on Magnetism 
Strasbourg, 21-24 May 1939 


S. J. Barnett 


Professor of Physics (Emeritus), University of California, and Research Associate, California Institute of Technolog) 


HIS CONFERENCE WAS ORGANIZED 

under the presidency of the eminent Pierre 

Weiss by the International Institute of In- 
tellectual Cooperation and the French National Center 
of Scientific Research, 
of vennaeda 


n cooperation with the Uni- 


versity whose Institute of Physies 


Prof. Weiss and his collaborators had made the 
world’s chief center of magnetie research. Distribu- 


tion of the proceedings! was long prevented by the 
German occupation and became possible only a short 
time ago. 

The number of reports was restricted to 18, all deal- 
ing with important current work by the reporters and 
their collaborators, and some containing also authori- 


tative and useful summaries of earlier work. The re- 


ports were mimeographed and distributed to the par- 


1Le magnétisme. Vol. I: 
(pp. xxxviii + 184) ; Vol. II: 


Généralités et magnéto-optique 
Ferromagnétisme (pp. vi+ 280) ; 


Vol. Ill: Paramagnétisme (pp. vi+ 348). Paris: Collection 
Scientifique, Institut International de Coopération Intellec- 
tuelle, 1940. Handled in America by the Columbia Univer- 


sity Press. Vol. I, $2.00; Vols. II and III, $2.50 each. 
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ordinarily seen and handled by surgeons with fung,. ia atio 
mental medical principles. The instruction given g), The « 
dents by surgery should simplify their knowledge of a,j 4 E 
understanding of disease; it should not be concer; q P ‘ 
with the major techniques of therapy. The curriculy - 
should encourage closer liaison between the ang 


Surgical 


teacher and those in other clinical fields as well as in +, enda 





basic medical sciences. my The 
This memorandum has discussed in more or |e :. A 
general terms the structure, the purposes, and th . 
content of the curriculum. To develop detailed sched. s ‘a 
ules would require the thoughtful consideration of, rs v 
group which should include representatives from qj f es 
major departments. These men must be genuine) i... 





interested in pedagogic problems and willing to mak 
the many concessions necessary if a workable pr. 
In fact, 
set up within the faculty a permanent Teaching (Cou. 


| le 
}) 


gram is to be developed. it might be wise 


mission or Authority, to which would be delegated ne 





only the future planning but the present managener 
of the over-all teaching program. The purposes oj 
this primary function of a medical school ean be bes 
defined and executed by a continuously functioni 


group independent of academic departments an 


routine university problems. 





Dagn 
Pot pol 
is th 
Bat s 
ticipants for reading in advance of the meeting. The 
in general, only brief introductions on the part ot» 
porters were necessary, and practically the whole ti 
of the six scientific sessions of approximately thr 
In thes 
an approximately eq 


jud 


hours each was devoted to the discussions. 





in addition to the reporters, 


number of other experts participated. °°! 
The complete proceedings constitute a most aut! a —_ 
tative and useful guide to any who desire to unl y# ad 
take researches in this field. - 
After an informal gathering on 21 May, the fort!  - 
meetings began on 22 May with a general session )'"—™% t pee 


: ‘ais ; — dina 
A. Terracher, the distinguished ret’ 





sided over by 


ai ., ; ; oo fe MBC NE 
of the University and of the Academy of Strasbow—hy - 
; , an awn aie Mlts ‘ 
who gave the address of welcome. There were 9g 
. “ ° tp! ai yu) 
brief addresses by H. Bonnet, director of the [nie ae I 


a 
the Vie #hey 


1 af th 2 OX, 
secretary-general 0! "Bee 
Abs Sta 


Montel, 
Abraham, a 
International Union of Pure and Applied Physi 7 
H. A. Kramers, scientific representative of the Inte | The 


e. | Dted 
| 
q 
a 


a 


national Institute; P. counselor ot 


tional Center: H. 









Mn all 
Linely 


make 


hilly 


og) 
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national Institute from Holland; and Prof. Weiss. 
The general session closed with an admirable address 
Dy E. Bauer on “Magnetism in the Last 50 Years.” 
i Prof, Bauer’s role was to have been taken by Prof. 
- angevin, Whose physical condition prevented his at- 


Bendance. 
The first exclusively scientific session was devoted to 
the discussion of four reports on magneto-opties, 


is 


iefly in its relation to paramagnetism. The first, by 
abinoviteh, includes the description of successful 
ork on the feeble magnetie double refraction (Cot- 











Yon-Mouton effect) of gases and certain organie com- 

ounds, and that of certain metallic salts and salts 
“pf rare earths. The second, by Bizette, shows that 
ihe magnetie double refraction of the paramagnetic 
is, NO, its magnetic rotatory power (Faraday effect), 


— ‘ 
: ae i: 


nd its magnetization, as well as their variations with 
mperature, can be explained on the basis of the 
“$pectroscopiec states of this gas and the new quantum- 
Mechanical theory. Both these investigations came 
“from the Laboratory of the Great Electromagnet at 


) Bellevue, presided over by Prof. Cotton, who took an 
active part in the discussions. 

> The third report, by J. Becquerel (Paris), is divided 
“into two parts. The first part gives an account of his 
extensive researches, made in collaboration with the 
“Leyden physicists—especially, in recent years, Van 
'den Handel and Kramers—on the absorption spectra 
aid the paramagnetism of erystals containing rare 
@arths, especially at low temperatures. The para- 
)Mhagnetism was studied by the rotation of the plane 
oi polarization of light (Faraday effect). This method 
Uhas the great advantage over purely magnetic methods 
that smaller specimens can be used and thus much 
Especially strik- 
among the more recent results are the curves 


“Bronger magnetic fields employed. 
ing 
Bowing complete magnetie saturation of a number of 
pPupounds, The phenomena are complicated by the 
- of erystalline electric fields and magnetic 
pp teraction, but are in large measure 

Me spectroseopie quantum theory as 
PRramers, Van Vleck, and Ladenburg. 
Bet discusses researches made in the manner 
on what may apparently be described as incipient 
romagnetie effects in strong fields at very low 
Pluperatures in substances purely paramagnetic at 


explained by 
developed by 
The 


same 


second 









Wiinary temperatures and is designated as meta- 


p(gnetism, after a suggestion by Kramers. 


&| The re- 
Pmnlts 


are closely related to those previously obtained 
purely magnetie methods at Leyden and elsewhere. 
wd bear striking resemblances, as pointed out by 
#°%; to those obtained with very hard ferromagnetic 


Mbstances at ordinary temperatures. 


The fone a —r 

l¢ Tourth report, by Ollivier (Strasbourg), is de- 
DLe e a V6 : . > 
pied espec lally to the thermal variation of the mag- 
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netic rotation of the plane of polarization of light by 
paramagnetic solutions. In very precise experiments 
he finds, optically, for many solutions, a close parallel- 
ism with the results obtained magnetically, including 
both eases of paramagnetism obeying the Curie-Weiss 
temperature law and cases of paramagnetism with 
temperature independence. 

The fifth, sixth and seventh reports, by Kramers 
(Leyden), Mott (Bristol), and Néel (Strasbourg), deal 
principally with the very special conditions which give 
rise to ferromagnetism and to the transition between 
ferromagnetic and paramagnetic substances as related 
to position in the periodic table. Kramers gives a 
rigorous quantum-mechanical treatment of the various 
kinds of action upon the magnetic elements in a 
crystal and devotes himself especially to the problem 
of rigorously proving the existence of points of tran- 
sition, such as the Curie temperature; but he con- 
cludes that no model of interaction hitherto proposed 
is sufficient to give such a proof. Mott’s report deals 
with recent progress (with which he is much dissatis- 
fied) and difficulties in the theory of metals based on 
the energy band hypothesis of electron distribution. 
The theory is applied to the problem of specifie heat 
at low temperatures, the Curie-Weiss law, ferromag- 
netic moments, paramagnetism of free electrons, and 
the general question of the origin of ferromagnetism. 
The report of Néel is largely a resumé of his pro- 
found and extensive original work. Its problem is to 
discuss the nature of the elementary carrier of the 
magnetic moment and the statisties which are appli- 
cable to it for the so-called elements of transition in 
the periodic table and especially iron, nickel, cobalt, 
and their alloys. All the numerous aspects of the 
subjects are critically examined, and the various 
theories are discussed and compared with the results 
of experiment. 

The eighth report, by the writer, deals with the 
gyromagnetie ratios of ferromagnetie substances and 
discusses briefly the general methods of measurement, 
the errors involved, and recent results. The gyromag- 
netie ratio, P, for a substance is the ratio of the angular 
momentum of its magnetic element to its magnetic 
moment. This is equal to m/e (electron mass /electron 
charge) for a spinning electron and to 2 m/e for 
an electron moving in an orbit. Experimentally, in 
the eases of the usual ferromagnetic substances, P is 
found to range from m/e for Heusler alloy to 8 or 9 
per cent more for cobalt. Thus, for most of these sub- 
stances the spinning electron is responsible for nearly 
all of the ferromagnetism, but the orbital motion in 
general contributes a part. This excess of p over 
m/e is to be expected from theory, as pointed out by 
Kramers and Van Vleck, but the actual ealeulations 
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are exceedingly difficult and have not yet been made.? 
For pyrrhotite the observed gyromagnetie ratio is ap- 
proximately 3.2 x m/e, the orbital motion thus appar- 
ently playing a great part. But there is as yet no 
adequate explanation of this result. 

In the ninth report Forrer (Strasbourg) gives a new 
discussion, and one not in conformity with generally 
accepted quantum theory, of the parts played by the 
orbital motion and the electron spin in the magnetic 
elements of iron, nickel, ete. The main contribution to 
the moment of the element comes from the resultant 
electron spin in the 3d shell (as usually believed), but, 
according to Forrer, a supplementary part comes 
trom a rotation of this shell complete with an angular 
velocity, l1=1. This orbital part is variable from 
material to material, its ratio to the first ranging 
from 0 to 1/5, we. the ratio of the Weiss magneton to 
the Bohr magneton. This makes the maximum ratio 
of the orbital moment to the total moment equal to 
1/6, and gives to the possible gyromagnetie ratios, if 
measured at saturation, the range from m/e _ to 
1 1/6xm/e. The experimental values all lie within 
these limits and are of the right order of magnitude, 
but smaller—a fact attributed to the measurements 
being made in relatively weak fields. The relation 
between moments and Curie temperatures is also dis- 
A linear relation between the orbital part of 
the moment and the square of the Curie temperature 


cussed. 


is found to hold in a number of cases, whereas there 

is no apparent relation between the total moments 

and this temperature. 
Becker (Goettingen), 


in the tenth report, without 
the necessity of considering the nature of the mag- 
netic elements or the nature of the forces acting 
upon them, assumes the Weiss theory of the spon- 
taneous magnetization of ferromagnetic substances 
practically to saturation in favored erystalline direc- 
tions in minute domains, and the Bloch theory of the 
thin transition “walls” between them. Restricting 
himself to phenomena at ordinary temperatures in 
weak and moderate fields and making use of the prin- 
ciple that for equilibrium the sum of the erystalline 
energy, the energy of elastic deformation, and the 
magnetic energy must be a minimum, and considering 
the transition phenomena in the Bloch walls when 
necessary, he is able to give quantitative, but not exact 
treatments of many phenomena and to show that the 


b] 


results are consistent with experiments. 

In the eleventh report Sucksmith (Bristol) describes 
a new method for comparing the saturation magnetiza- 
tions of ferromagnetic substances which permits mea- 
surements of precision at any temperature on speci- 


2 See, however, Gorter and Kahn. 


Physica, 1940, 7, 753; 
and C. J. Gorter. 


Phys. Rev., 1941, 60, 836. 
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mens with volumes of only a few cubic millimete 
As a part of a program involving the detailed styq 
of alloys with special characteristics, he has already 
applied the method to the system Fe-Ni-Al at toy, 
peratures up to the Curie points and has shown tha 
the changes of phase may, in general, be followed }, 
means of determinations of the saturation magnetiyy. 


tion alone. 


In the twelfth report Simon (Oxford) gives , 
thorough discussion of the possibilities and limits of 
the method of magnetic cooling described in the ney 
report. By using suitable salts and either very inten 
fields or the “method of cascade” which he has devised, 
and by increasing the thermal insulation it should }. 
possible to obtain temperatures lower than 10-4 ¢.. 
gree K. And by making use of the paramagnetisy 
of the atomie nuclei, as suggested by Gorter and by 
Kiirti and Simon, it may be possible to go down ever 
much farther toward the absolute zero. 

Casimir (Leyden), in the thirteenth report, firs 
gives a brief account of the history of the method of 
producing extremely low temperatures by the demag. 
netization of paramagnetic substances previously 
magnetized to approximate saturation in strong mag. 
netic fields at temperatures already low, with special 
reference to the work done at Leyden by de Haas 
and his collaborators. He then discusses the theory 
of the measurement of specific heat at low temper: 
tures, describes results obtained at Leyden and els. 
where at exceedingly low temperatures, and give 
evidence indicating that the kind of apparent ferv- 
magnetism observed in several paramagnetic salts « 
very low temperatures is due rather to paramagneti 
relaxation. 

In the fourteenth report Gorter (Groningen) aul 
Kronig (Delft) give a theory of the effect know 
as paramagnetic relaxation, discovered by Gorter 
1936, and describe extensive experiments on nulet 
ous substances. The effect is analogous to the ele 
trie relaxation effect in dielectrics, studied by Deby’ 
and others, and has to do with the time lag of tl 
magnetization behind the applied magnetic intens\'. 
The effects vary with the tempereture, with ¢ 
strength of a strong magnetic field in which 
specimen is placed, and with the frequency 
strength of an applied alternating field. 


The whole 
theory of paramagnetic relaxation, however, 1s ‘™ 
in quite an unsatisfactory state. 

In the fifteenth report Van Vleck (Cambridst 
Massachusetts) describes the present state 0! 
quantum-mechanical theory of paramagnetism, ™ 
whose development he has been chiefly responsibi 
together with Kramers and Stoner, both of whom to 
important parts in the discussions. This work play 


26 


ap 


+ of 


sug 
ren 
rep 
1 
an 
obt: 
ani 
(di: 


F sult 


con 
talr 
wot 
refy 
ana 
pou 
rem 
tals 


if 


ba th 
F tal 
Fand 


CUSS 


p Aga 
\ = 


pie 
eats 


pw 
Bee 


ab: 


Sp RMOEBEE A «ox 








269] 


eters, 
Study 
ready 

tem. 
that 
e(| by 


et 12Z9- 


ves a 
its of 
> Next 
Lense 
Vised, 
ld he 


4 (le. 


+) 
TION 
letism 
} 
} 


Nd py 


lL evel 


, first 
od of 
emag- 
lously 
mag- 
pecial 
Haas 
‘heory 





; pointed out. 
remarkable diamagnetic asymmetry of graphite erys- 


: earth 


96 July 1946 


a prominent part in the proceedings; and indeed much 


of the material presented in the reports was directly 


suggested by Van Vleck’s theory and verified it in a 
remarkable manner. It is impossible to abstract the 
report here. 

The sixteenth report, by Krishnan (Caleutta), gives 
an account of the very extensive and precise results 
obtained at Caleutta by a magnetic study of the 
anisotropy of (paramagnetic) inorganic erystals and 


(diamagnetic) organic crystals. The principal re- 


' sults, on paramagnetic crystals, give many striking 
| confirmations of the quantum theory. 


The results ob- 
tained on organic substances are in accord with what 
would be expected from work on magnetic double- 
refraction, or the Cotton-Mouton effect, and X-ray 
The wide applicability of the results is 
There is also described a study of the 


analysis. 


tals. 


In the seventeenth report Cabrera (Madrid) gives 


' a thorough account of recent and precise experimen- 
tal results on the paramagnetism of the rare earths 
' and the families of palladium and platinum and dis- 
F cusses their relations to the laws of Curie and Weiss. 
; Again the new quantum theory is of the greatest im- 
_ portance in the interpretation of the results, but many 


phenomena are still obseure. 

In the eighteenth report Foéx (Strasbourg) gives 
an elaborate statement of the general facts of para- 
magnetism as they are known from recent and precise 


| experiments, of the laws derived from them, and of 
f numerous eases which are still partially or wholly 


unexplained. The first chapter is devoted to para- 


| agnetism independent of the temperature, of which 


three kinds are treated; the second, to the law of 


» Weiss and the two constants which are involved in 


the Curie constant C and the constant of the 
molecular field; the third, to a thorough discussion 
of the moments of the magnetic elements of the para- 
magnetie substances, with the exception of the rare 
s, treated by Cabrera. 


In general, the quantum 


Scanning Science— 
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theory gives an excellent account of the phenomena, 
especially the variation of the moment with the num- 
ber of electrons in the ion; but there are numerous 
important facts which are unexplained. 

The discussions, to which, as indicated above, the 
scientific sessions were almost entirely devoted, were 
recorded verbatim. After revision by the authors and 
slight rearrangement they occupy in the printed text 
about one-quarter as much space as that taken by the 
reports. The president of the Conference contributed 
a special discussion of the present position of the 
Weiss (or empirical) magneton relative to the Bohr 
magneton, long recognized as a fundamental unit. 
While the evidence for the existence of the former 
as a physical reality is not now so great as it for- 
merly seemed to be, he concludes, from facts presented 
in some of these reports, that it has a distinct place in 
the description of well-established, but incompletely 
explained, ferromagnetic and phe- 
nomena, and that attention should still be devoted 
to it, as to these phenomena themselves. Whatever 
view may be taken of the physical reality of this 
magneton, there can be no doubt in the mind of 
anyone acquainted with the recent history of mag- 
netism that the idea has been most produetive in 


paramagnetic 


originating and stimulating a vast amount of highly 
important work at Ziirich, Strasbourg, and elsewhere 
—leading, in fact, to much of the work presented in 
these volumes. 

At the end of the publication Prof. Weiss gives 
an extensive and clear review of all the reports. 

Prof. Weiss died in Lyon near the time at which 
the proceedings of this Conference were published. 
Two of his colleagues in the magnetic laboratory were 
deported to Germany for forced labor, and the rest 
Most of the laboratory’s 
scientific equipment was stolen, and only a small part 
But Foéx, Forrer, Ollivier, 
Sadron, and Yvon are now back, and are most assidu- 


were scattered elsewhere. 
of it has been recovered. 


ously and courageously working toward the restoration. 


The seventh session of the International Geological Congress will be 
held in St. Petersburg toward the end of the month of August, 1897, and 
will continue about one week. Before the opening of the Congress there 
will be an excursion to the Ural Mountains lasting some 25 days, and 
after the close of the Congress there will be an excursion into the Crimea 
and the Caucasians lasting about a month. The Czar of Russia has 
ordered that geologists attending the Congress be allowed free transit 
(first class) on all the railways in Russia, before and after the Congress 


and including the excursions. 


—17 July 1896 
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DDT as a Marine Antifouling Agent! 


JOHN F. MARCHAND 


Laboratory of Physiology, Yale University School of 
Medicine, New Haven, Connecticut 


In connection with the testing of dichlorodiphenyl- 
trichloroethane as an insecticide it was noted that this 
substance has physical and pharmacological properties 
which might make it effective as a marine antifouling 
agent. Its insolubility in water would prevent it from 
being washed away by the ocean, while its lipoid 
solubility would permit it to be absorbed by sessile 
marine organisms, all of which do have some lipoid 
The high 


toxicity of DDT for inseets suggested that cirripeds 


material distributed through their tissues. 


and other members of the phylum Crustacea might be 
similarly affected and controlled if the substance could 
be utilized as a growth inhibitor. 
The following experiments were made to test the 
appheability of DDT for 
(1) On 15 June 1945 
feet) on the bottom of a 


antifouling purposes : 

a panel (one foot by three 
rowboat was painted with a 
coat of pure white lead and linseed oil. On the op- 
posite side of the keel a similar panel was covered with 
a coat of the same paint with the addition of 20 per 
cent DDT by weight. The finish was allowed to dry, 
and the boat was launched in Narragansett Bay, Rhode 
Island, on 20 June. When the boat was removed from 
the water on 1 September, the area covered by white 
lead and linseed oil had become the site of attachment 
of The paint 
containing DDT accumulated no barnacles at all. 
Both the control paint film and the DDT paint with- 
stood the action of the sea water and were in rather 
An 


area covered by red copper bottom paint remained 


several hundred Balanus balanoides. 


good condition at. the end of this experiment. 


free of barnacles. 

(2) An old iron-bound keg was painted with a 
series of longitudinal test strips on 15 June 1945 and 
anchored just below the surface of Narragansett Bay 
on 20 June. These strips were painted with: (a) 
white lead and linseed oil; (b) white lead and linseed 
oil with 20 per cent DDT; (¢) DDT alone—a thick 
visible film left by the evaporation of ethyl acetate; 
and (d) commercial red copper paint. In addition, 
Over the period 
from 20 June to 20 October the growth of marine 


there was an unpainted control area. 


algae, particularly red and green kelp and fucus, was 


‘Facilities for these experiments were made available by 
John R. Griffith, Saunderstown, Rhode Island. 


so abundant as to crowd out other fouling organisy, 
with the exception of a few snails and mussels. Thi 
growth of algae was partially inhibited over the are 
of the red copper paint, but not elsewhere; the DD] 
either alone or mixed in paint had no apparent effeg 
on the algae. Both the white lead finish and th 
DDT-white lead deteriorated appreciably during thj 
experiment, each to about the same degree. The thic 
film of DDT alone flaked off in places but remaine; 
undissolved by the sea water. The effect of they 
films on barnacles could not be evaluated, althoug) 
numerous large specimens of Balanus developed oy 
the shaded lower end of the keg, where no protective 
coating had been applied. 

(3) A five-foot, four- by six-inch wooden plank 
was painted on 15 June and anchored below the sw- 
face of Narragansett Bay from 20 June to 20 October 
At the end of that time the area coated with DDT 
alone had accumulated many algae and bryozoans bu 
The DDT film flaked off in a few places 
The areas 


covered by white lead paint containing 5 per cent ani 


no barnacles. 
but did not dissolve away in the sea water. 


25 per cent DDT both accumulated algae and bryo- 
zoans but no barnacles. The white lead paints, bot! 
with and without DDT, were in only fair condition 
An area coated with red copper bottom paint collecte( 
no barnacles and relatively few algae. The unpainte! 
control area was erowded with algae, barnacles 
bryozoans, and a few oysters and mussels. 

(4) One quadrant of a wooden barrel was painte 
with “Old Salem” white yacht paint; a second quat 
rant, with the same paint containing an admixture @ 
10 per cent DDT; and a third, with DDT in etly 
acetate until covered with a fairly thick grayish whit 
film of DDT. 
control. This barrel was filled with rocks and place 


The fourth quadrant was left as 


upright on the bottom of the bay, just below tid 
level, on 20 July 1945. During the following thr 
months all the surfaces of the barrel were overrun \i 
Balanus develope 
The pur 


paint and the paint containing DDT remained in go 


snails and overgrown with algae. 
only on the areas untreated with DDT. 


condition up to the time of the most recent observatit! 
on 20 October. 

These observations on the effect of DDT as a mari! 
antifouling agent appear to be in agreement with thos 
currently reported by Dimick (1) in Yaquina 5a 
Oregon, and Seagren, Smith, and Young (#) ® 
DDT incorporated 1 
marine paint is effective in inhibiting the developm™ 


Daytona Beach, Florida. 


of barnacles over the time covered by the experime! 
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though it does not provide effective control of other 
boanisms Which eause fouling of ship bottoms. It 
Hoes not wash away in sea water over a four-month 
riod, and it retains its effectiveness when incorpo- 
ated as a constituent of paint. Admixture of DDT 
hoes not appear to have an adverse effect on the 
frying properties or durability of the paint. These 
periments suggest that an ideal ship-bottom finish 
ould combine the more general effectiveness of copper 
bottom paint with the relatively specific antibarnacle 
fect obtainable with an admixture of DDT. 
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The Therapeutic Effect of Folic Acid 
i Tropical Sprue!+2 


Tom D. Spres, Hillman Hospital, Birmingham, 
Alabama, and RAMON M. SuAREz, RAMON M. 
SUAREZ, JR., and F. HERNANDEZ-MORALES, 
School of Tropical Medicine, San Juan, 


Puerto Rico 


| The discovery that folie acid is an effective substance 
q the treatment of pernicious anemia and nutritional 
macrocytic anemia marks the culmination of an epoch 
hi the study of these diseases. The present report 
Henonstrates that folie acid benefits persons with 
opical sprue. 
) Folic acid is a substance which is present in small 
huounts in liver, yeast, and other foods. The study 
Hi Spies and his associates (1, 2) showing that there 
i a remarkable response of improvement in the blood 
bicture of persons with Addisonian pernicious anemia, 
Mitritional maeroeytie anemia, and the macroeytie 


lena OF pregnancy, of pellagra, and now of tropical 


ia 
Prue reveals the close relationship existing between 
He field of hematology and that of nutrition. These 
Mm discoveries promise to open a new era for the 
a é- 
University of Cincinnati Studies in Nutrition at San 
min, Puerto Rico, in cooperation with the School of Tropi- 


B, dedicine, San Juan. Technical assistance was given by 
eae te Benitez Gautier, M. T. Expenses of the study 
— borne by grants from the Lederle Laboratories, Inc., 


iene supplied the folie acid, and the Edward Mason 
fas bund, 


- Nj + : . . . 
, ince the time this manuscript was submitted, Darby, 
dM ind Johnson (J. Amer. med. Ass., 1946, 130, 780) 


Wi: Bierbaum, Welch, and Wright (/. lab. clin. Med., 
. 30 1006) have shown the effect of synthetic L. casei 
~ - on three cases and one case, respectively, of nontrop- 
. vt ap _ Spies, Lopez, Menendez, Minnich, and Koch (N. 
' v-, 1046, 39, 30-82) and Spies, Milanes, Menendez, 
Minnich (J. lab. clin. Med., 1946, 31, 227--241) 

the effect of synthetic L. casei factor on three 
ases, respectively, of tropical sprue. In every 
ie findings are similar to those reported in this 
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study of the pathogenesis of the various types of 
macrocytic anemia. 

Macrocytic anemias occur throughout the world. 
Addisonian pernicious anemia occurs more in temper- 
ate zones and sprue in the tropics. The British Medi- 
cal Journal (3) has recently stated that the British 
Empire is the world’s largest reservoir of nutritional 
macroeytic anemia and sprue. 

In order to cooperate in a study of sprue in the 
tropics the senior author accepted the invitation of 
Drs. Morales Otero and Ramon M. Suarez to form a 
cooperative study between the University of Cincin- 
nati and the School of Tropical Medicine, San Juan, 
Puerto Rico. From a number of emaciated patients 
who had glossitis and diarrhea, and who passed light- 
colored, bulky, and frothy stools, we chose and 
hospitalized five patients. The criteria used in their 
selection were as follows: (1) The patient must have 
macrocytie anemia as determined by Wintrobe indices. 
(2) The bone marrow must show the typical erythro- 
blastic arrest seen in macroeytic anemia. (3) The 
erythrocyte counts must be below 2,500,000. (4) The 
patient must be untreated, or he must not have been 
treated recently enough to interfere in any way with 
our evaluation of the effect of folic acid. (5) He 
must have persistently low reticulocyte counts during 


TABLE 1 
ANTIANEMIC EFFECT OF FOLIC ACID IN TROPICAL SPRUE 


Dosage 


RBC Hg. Reticulo- of Folic 
(millions) (grams) cytes (%) > 
; Acid 
0 
& rm 
-. > rm ee =f T 

. £ & z es 2 2 S wf 

7 ~ > — > a 2, SS hn = 

23 € @ee? 2 3.3 « 

- = 4 = ce ee aa a — = 

] 6 cae 2.4 1.5 } > 18 nO 18 900 No 
meat 
prod- 
ucts 
or 
yeast 

= oO 202 4.9 69 5 6 25.4 50 14 700 

o 3. wee S4. 19:3 .32 5 i260 30 14 Fee 

4 ow 2a 10.1 150 io 4 7.8 50 12 600 

S ‘sen wat 9.9 10.1 ’ | 242. BO S 400 Meat 
al- 
lowed 


the period of observation. (6) He must have glossitis, 
and diarrhea characterized by fatty stools. 

Four of the patients were restricted to a diet devoid 
of meat, kidney, yeast, liver, and other meat produets. 
Case 5 received some meat and meat products. 

Following the oral administration of folie acid, the 
clinical improvement of the patients was so striking 
that all observers noticed on the third or fourth day 
an inerease in the sense of well-being, strength, and 
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vigor. The patients who had been unwilling to eat 
now ate everything on their trays and requested more. 
A part of the clinical improvement included a dis- 
appearance of the “indigestion,” anorexia, sore tongue, 
pallor, and exhaustion, and a decrease in the amount 
This occurred at about the time of the 
onset of remission. The remission itself was character- 
a reticulocytosis beginning on the third or 
As seen in 


of the stools. 


ized by 
fourth day and peaking around the sixth. 
Table 1, in turn, was followed by 
an increase in the number of red blood cells and the 
These patients showed a typical hema- 
topoietic the administration of 
folic acid under conditions which make it certain that 


the reticulocytosis, 


hemoglobin. 
response following 
the folic acid produced the results. 

must state that 
that folie acid produces bene- 


Accordingly, we these findings 


demonstrate clearly 
ficial effects in persons with tropieal sprue in relapse. 
These and additional patients are being investigated 
to determine the long-time effects of folie acid on this 
disease. Some of them will receive a diet devoid of 
meat and meat products, and others will receive an 
antisprue diet. 
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Food of Nymphs and Adults of 
Neoschéngastia indica (Hirst 1915) 


and 


G. W. Wuarton, Lr. H(S) USNR,? 
R. K. Carver, PhM2e, USNR 
U. S. Naval Medical Research Unit No. 2? 


Medical research on tsutsugamushi fever or serub 
typhus has been severely handicapped by the inability 
of investigators to culture mites of the family Trom- 
biculidae. The disease is carried to men by the larvae 
of Trombicula akamushi and closely related species. 
The larval stage is the only parasitic instar of trom- 
biculid mites. In order to culture these mites a 
satisfactory food must be provided for the nymphs 
and adults, which are free-living. 

Ewing (2) discusses the attempts of previous work- 
ers to rear trombiculid mites. Engorged larvae have 
reared to adults in a few eases but never in 


Ewing (1) used 


been 
numbers and never consistently. 
feces of millipedes and springtails as food for nymphs 
and adults of Eutrombicula alfreddugési; Miyajima 


and Okumura (3) provided nymphs of Trombicula 


1Qn military leave from Duke University. 
2 The opinions expressed are not necessarily those of the 
Navy Department. 
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akamushi with pieces of melons and potatoes; wh), 
decomposing vegetable matter was used by Nagar, 
et al. (4) for several species of Trombicula, 
Nymphs and adults of Neoschéngastia indica wey 
used in the present study on the food habits of troy, 
biculid mites. The larvae of N. indica were comm 
in the ears of a wild subspecies of Rattus rattus thy 
was common on Guam in the jungles adjacent to ¢h 
laboratories of U. 8S. Naval Medical Research yj 
No. 2. The nymphs, adults, and unattached lary 
were common in the nests and covered runways ¢ 
the 
Live rats were supplied frequently by the Labor 
These were kept in eages fy 


rats. 


tory of Mammalogy. 
at least seven days prior to removal of the larvae 
N. indica from their ears in order that a supply ¢ 
engorged larvae might be assured. The larvae thy 
obtained were placed in culture bottles, which wer 
wide-mouthed, low-form, glass-stoppered, weighin 
bottles of 25-ee. 
bottom with a thick layer of plaster of Paris blac 
ened by the addition of 5 per cent activated charcoi 


These bottles were kept in an ineubator in which 


sapacity, coated on the sides ani 


av h ich 


A seco 
temperature of 32° C. was maintained. Five day . Hi 
after the engorged larvae were placed in the culture BR orele 
bottles, nymphs emerged. The bottles containing this BBion is 
nymphs and similar bottles to which nymphs a us 
adults captured in the field had been added zg 
used as cultures for testing the suitability of varouyy bxamil 
foods for the free-living stages of N. indica, Th ; Bein 


usual number 
about 30, but some contained only one while a i 
had as many as 100. Nymphs and adults remaite 
active and apparently healthy in the culture bottl 


of nymphs or adults in a culture we 
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droplets of condensed water 
glass cover. Pain the 
and decays j 


Pieces of papaya, apple, 


wood; feces of springtails, millipedes, rats, and nod 


potato, 


moured 


terns; concentrates of soil containing nematodes, 0% Ghtegu; 





fers, protozoans, and various free-living mites; lit 
from the floor of the jungle; broth made from po 
a nutrient solution contaill! 








serum ; 
sugars, and vitamins; fungi; 


toes; dried 





amino acids, and lit 


springtails and millipedes were tried singly 0 # 





4 hVimph 





various combinations as food for the cultures. Of Wffered 
adult developed in one of 11 cultures of youlg® 
forms fed on concentrates of soil, and a second 
one culture of 11 fed on litter from the jungle! 
which a live millipede had been added. The ab"f™ 
results are similar to those achieved by previ a 
workers. 
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Nymphs appeared to feed on many of the {0 
offered and even on the plaster itself. However, 
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Bucn the gnathosoma was pressed against the sub- 
PBtratum and the opisthosoma was expanded and eon- 
g acted, it is doubtful whether the nymphs were suc- 








Messtul in te aking food. On one oceasion a nymph was 
een to engage an injured culture mate in such a 
Qvay that it gave the appearance of attempting to eat 


the injured nymph. The claws of the anterior pair 


i 


sens 


= 


pf legs were sunk into the dorsum of the injured one, 


ff the gnathosoma of the attacker was brought 


lose to the back of the wounded nymph as the long 
Meetae on the back of the latter would permit. The 


Gnjured nymph then moved while the other remained 


anchored. The opisthosoma of the retreating nymph 
was stretched to twiee its length before the hold was 
broken and the injured nymph made good its retreat. 


This observation suggests that occasionally one nymph 


may eat another. Therefore, culture experiments, 


even though successful in producing adults from 


“nymphs, cannot be used as indubitable proof of the 
iB suitability of a material offered as food unless many 


Phymphs in a culture become adults. 


While observing the behavior of a captured adult 
which appeared to be guarding her recently laid egg, 


Fa second adult was seen to drive the first away by 


beating it across the propodosoma with its club-like 
Torelegs and then to suck the egg dry. This observa- 
tion suggested that eggs might be suitable food. An 
ant’s nest was exeavated, and eggs were collected 
from the jaws of the nurses earrying them. Upon 
pee the egg masses were found actually to 


@ousist of eggs and first-instar larvae. Both eggs and 


4 


arvae were offered to adults, five of which were seen 


Pto feed on a first-instar larva. That these adults 


“actually fed was substantiated by the following facets: 
"41) the chelicerae were inserted through the larval 
“skin; (2) pumping action of the museular pharynx 


Pras observed; (3) air bubbles occasionally appeared 
i the mouth, and thus the flow of fluid was visible 


i 


as it passed into the mite; (4) the larva being de- 


Poured decreased in volume, and, consequently its 





Bate egument beeame wrinkled; (5) the opisthosomas 


“| @ . 
| » the feeding adults beeame enlarged and distended. 
| 


Eges and first-instar larvae of ants were then offered 


A 
. t uymphs, but no feeding was observed. Since the 
Pees and larvae appeared to be too large for the 
| 







ymphs to manipulate, six kinds of smaller eggs were 
fered. Six unidentified, small (approximately 300 
icrons in diameter) spherical eggs found in an ant’s 
placed in a eulture bottle containing eight 

pis. Twenty-four hours later all of the eggs 
ere collapsed. Eggs of three species of mosquitoes 
quinquefasciatus, Culex jepsoni, and Aédes 
were obtained from the reaps of U. S. 
aval Medical Research Unit No. 2. Natu rally laid 
ind eggs dissected from gravid females were 
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placed in culture bottles containing reared nymphs 
and in some bottles containing captured nymphs and 
adults. From 5 to 20 eggs were added to each culture 
every day. Uneaten eggs that had been placed in 
the bottles the previous day were removed. The 
nymphs and adults were frequently seen feeding on 
the eggs, and after 20 days adults appeared in all of 
the six cultures of reared nymphs fed on the eggs 
of mosquitoes. One culture of reared nymphs was 
fed eggs dissected from a species of flour beetle (Tri- 
bolium sp.), and eggs of Drosophila sp. were used as 
food for four eultures. The eggs of the beetles and 
flies were added to the cultures daily, the uneaten eggs 
remaining from the previous day being removed. 
Adults were seen in all these eultures after 20 days. 

While no information is available on the food which 
serves N. indica in nature, it is reasonable to assume 
that eggs and early larval instars of the many small 
arthropods associated with it in the debris of rats’ 
nests and covered runways comprise a significant part 
of, if not the entire diet. Certainly the eggs used in 
the present studies are sufficiently nutritious to pro- 
duce active adults of healthy appearance. 
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Period of Effective Weed Control by the 
Use of 2,4-Dichlorophenoxyacetic 
Acid 


PauL C. MartH and JoHN W. MITCHELL 
Bureau of Plant Industry, Soils, and Agricultural 


Engineering, U. S. Department of Agriculture, 
Beltsville, Maryland 


Early reports (1, 2, 3) on the use of 2,4-dichloro- 
phenoxyacetie acid (2,4-D) as a selective herbicide for 
killing weeds in lawns and other grassy areas have 
shown that such common pests as plantain (Plantago 
lanceolata), dandelion (Taraxacum officinale), Indian 
strawberry (Duchesnea indica), and others ean be 
readily cleared out by spraying the infested area 
with a water mixture of this chemical. A number of 
years of testing are required, however, to evaluate 
fully a chemical treatment of this nature. After a 
lawn or pasture area is cleared of weeds, the presence 
of numerous weed seeds in the soil, as well as those 
that may be blown in from bordering areas, consti- 
tutes a continual threat of reinfestation. Of further 
concern may be the possible accumulative effeet of the 
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chemical on lawn grasses that may result from re- 
peated use of the herbicide in a given area. 

This report concerns the behavior of experimental 
lawn grass plots treated with 2,4-D during a period 
of two years. Some of the plots were sprayed with 
the acid only once, others were sprayed twice, while 
still others were sprayed three times, but in all in- 
stances a full year has elapsed since the last applica- 
tion was made. In experiments for the eradication 
of dandelion, plots 6.5 x 6.5 feet were established (2) 
in a lawn heavily infested with this weed, with three 
replications of plots that received either 500 or 1,000 


ppm spray concentration of 2,4-D. A similar lawn 


TABLE 1 
DANDELION CONTROL IN KENTUCKY BLUEGRASS LAWN PLOTS 
THROUGH THE USE OF 2,4-D ACID SPRAYS 





Original 


dandelion Dandelion 


ee... Number of count on count on 
( ym) applications* 5 September 9 May 1946 
” 1944 (Av. 3 plots) 


(Av. 3 plots) 








Unsprayed con- 


SS a 0 118.0 126.0 
500 3 94.6 ae 
1,000 3 117.0 2.2 





* Repeated applications were made on 2 September 1944, 
28 September 1944, and 2 June 1945. 
area heavily populated with narrow-leaved plantain 
was also used (2), four replications of 6 x 6 feet plots 
per treatment being involved. Spray treatments con- 
sisting of 0, 125, 250, 500 and 1,000 ppm concentra- 
tion of the acid were prepared in a water mixture 
containing 0.5 per cent Carbowax 1500 and were 
applied with uniform coverage by means of a three- 
gallon hand pressure sprayer at the measured rate 
of five gallons per 1,000 square feet. 

Experimental plots sprayed with the 500 or the 
1,000 ppm concentration of 2,4-D were almost free of 
dandelions (96.1 and 98.1 per cent kill, respectively) 
a full year after the last spray application was made 
(Table 1). Repeated applications, made on 2 and 28 
September 1944 and 2 June 1945, of each spray con- 
centration used, had no adverse effect on the growth 
of the lawn grasses. Bluegrass developed and filled in 
the scattered bare areas left following the destruction 
of the large dandelion plants. 

In other plots, sprays containing 125 and 250 ppm 
of the acid gave excellent control of narrow-leaved 
plantain (Table 2). Older plantain plants were com- 
pletely eradicated by a single application of the 1,000 
ppm spray made on 28 August 1944 and by two ap- 
plications of 500 ppm made on 28 August and 7 Sep- 
tember 1944. Plantain seedlings appeared in consid- 
erable numbers in the plots of both of these series 
following the summer and fall treatments, but one 
spring application (15 April 1945) was sufficient to 
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kill all of these plants, even in the case of the lo 
spray concentration. Grass in all sprayed plot ! 
showed no burning effects of the chemical eyey j 
those plots that received three applications of th 


gra 


ese p. 













. a ‘ } 

highest spray concentration (1,000 ppm). The gras 

in plots receiving this amount of the chemical yf" mel 

darker green in appearance during the first year Ap 

the experiment than was the grass on compara) fh) phe 

unsprayed plots, but after this time there was ,fp 
wee: 


apparent difference in the color of the grass in treatyj 
and untreated plots. 
During the fall of 1944, preliminary experimen 


TABLE 2 


EFFECT OF CONCENTRATION AND NUMBER OF APPLICATIONS 9 
2,4-D SPRAY ON ERADICATION OF NARROW-LEAVED PLAN?TAly 
FROM KENTUCKY BLUEGRASS LAWN PLOTS 








= oe iiss 
a S « Ee i 
= * da O- = ef ) 
= 2 a mm” Ew | BOL Z, 
a S6 =— 2S onmsS ae t] 
e 6.2 a Zs payee 
S ty — E50, Ene - 
os 2 Soot Sa mgras 
[a ES. weedy Ep ie 
256 ea RT oes =a peacre 
Rox Aa OoN~ + om ic 
= ee E ‘they 
0 0 62.4 176.2 PP tilize 
125 1 61.5 0.0 100 
2 68.2 3.5 5 FP 
3 58.7 3.0 945 fF 
250 1 56.5 1.0 98.2 -— 
2 2b OD gy | 
3 54.2 0.0 100) 
500 1 60.2 0.0 100 
2 53.7 0.0 100 
3 63.0 0.0 100 
1.000 1 55.4 0.0 100) 
y 4 45.5 0.3 3 FF — 
3 50.2 0.0 100 
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* One application—15 April 1945; two—28 August 
and 15 April 1945; three—28 August 1944, 7 Septem 
1944, and 15 April 1945. 
showed that 2,4-D could be applied dry, together wi 
various mineral and dry organie fertilizers, so as! 
kill various kinds of lawn weeds and enrich the s 
in one application. On 6 November 1945 a series & 
plots 2x 25 feet were used to test further the effec 

. ‘ ° — ; +): ae 
of dry applications of 2,4-D and fertilizer in killyg 
narrow-leaved plantain and at the same time enricili 
Commercial-grade fertiliZ 





the soil of a sod area. 





(10-6-4) was used at the rate of 600 pounds per a" 4 : 
as a carrier for 2,4-D. Various amounts of the si engn 
were added and mixed with measured amounts of t a passe 
fertilizer so that the acid was applied in the mixt! m Th 
to separate randomized plots (five plots per te ay 
nal ¢ 


ment) at the rate of 14, 3, 6, or 9 pounds per 2 
The various mixtures were prepared dry by the ! 
of a concrete type mixer, and the weighed amot 
The shape of the plots pet 
mower fitted with a gry 
on the subsequent grow’ 





were applied by hand. 
mitted the use of a lawn 
eatcher to obtain records 
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1In cooperation with F. F. Davis, National Capitol PF 
Service, U. S. Department of Interior. 
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> .¢ both grass and weeds. After collection, weeds and 
PBcrasses from each plot were hand sorted and weighed 


q separately while fresh. 


Preliminary results of the November 1945 treat- 
Fments, as shown by the first clippings made on 4 
BD April 1946, are briefly as follows: The clippings from 
the fertilized control plots (no 2,4-D applied) con- 
tained an average fresh weight of 62.2 grams of 





By ceds, while the weight of weeds in plots receiving 
Ib ’ . ’ 
14}, 3, 6, and 9 pounds per acre of 2,4-D in the fer- 


i 
i 


/ Htilizer was 7.4, 6.0, 2.4, and 1.8 grams, respectively. 
| Weed clippings from plots receiving the two highest 
Bates of 2,4-D consisted entirely of sheep sorrel 
> (Rumex acetosella). Black medie (Medicago lupu- 
| Hina) eliminated from all 2,4-D-treated plots, 

while white Dutch clover (Trifolium repens) appeared 


was 


to be eradicated only at the rates of 6 and 9 pounds 
of 2,4-D per acre. No significant difference was found 
in the weight of grass clippings at this date. The 
grass in plots receiving either 6 or 9 pounds per 
acre were noticeably greener in spite of the fact that 


fF . . Ul ’ 
| they had received the same kind and amount of fer- 


tilizer. 
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From these results it appears that once the estab- 
lished weeds have been killed by means of 2,4-D 
sprays, and young seedling weeds that subsequently 
germinate in the surface soil layers have been eradi- 
cated by further spraying, it is feasible to maintain 
a weed-free lawn by judicious use of this chemieal. 
Repeated sprayings have not proved harmful to 
established grasses, and in the absence of weeds the 
sod has developed a uniformly dense coverage of the 
soil surface which in itself tends to discourage infes- 
tation by most of the common lawn weeds. 

Preliminary results with dry mixtures of fertilizer 
and 2,4-D are promising for weed control in lawns, 
pastures, and other grassy areas. In the absence of 
spraying equipment this method provides a con- 
venient method of application. By this means it is 
possible to apply an effective weed-killing and fertil- 
izing treatment in the same operation, which saves 
both time and labor. 
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News and Notes 








House Action on Science Legislation 


| Before last week’s issue containing an appeal from 
Howard A. Meyerhoff addressed to supporters of S. 
P1850 had reached any considerable number of readers, 
House action had definitely killed all National Science 
: Foundation Bills for this session. 

rm On 19 July the Priest Subcommittee on Public 





lf sHealth of the Insterstate and Foreign Commerce Com- 


PMuittee refused to take action on the competing bills: 


BR. 6672 embodying the proposals of S. 1850; H.R. 


ae, 






448 reasserting the principles and structure of the 
Mriginal Magnuson Bill; or S. 1850 as amended and 
massed by the Senate. 

> The Subcommittee said that the issues were “too in- 


| Polved and too important” to be acted on in the few 
Banal days of the 79th Congress. 

‘ Legislative observers said that “by failing to present 
® united front scientists themselves caused the legisla- 


Sa0OTS HY 





doubt the wisdom of any of the competing 
ures.” They pointed out that only a few days 
‘his committee had approved, and the House 
sed, the solidly supported National Mental 
Act providing for the establishment of a Na- 





tional Psychiatrie Institute and grants-in-aid for psy- 
chiatric researeh. 

Next week Science will carry a final and authorita- 
tive analysis of the legislative picture as it appears 
in mid-summer, 1946. 


About People 


H. Jermain Creighton, Swarthmore College, has been 
awarded the Edward Goodrich Acheson gold medal 
and $1,000 prize by the Electrochemical Society for 


>] 


his “outstanding accomplishments in electrochemistry.’ 

Charles F, Kettering, chairman of the AAAS Ex- 
ecutive Committee, became chairman of the Board of 
Trustees, Ohio State University, on 1 July. 

John Green, Cambridge University, has been ap- 
pointed Alexander Blain Hospital fellow in anatomy, 
Wayne University College of Medicine, for the year 
1946-47. 

Eugene C. Crittenden, chief of the Electrical Divi- 
sion, National Bureau of Standards, has been awarded 
the I.E.S. medal, given by the Illuminating Engineer- 
ing Society in recognition of meritorious achievement 
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which has conspicuously furthered the profession, art, 
or knowledge of illuminating engineering. The I.E.S. 
medal, highest honor in the field of lighting, together 
with a citation, will be presented at the Illuminating 
Engineering Society’s convention to be held at the 
Chateau Frontenac, Quebec, 18-20 September. 


Frederic C. Blake and Edmund S. Manson, of the 
Department of Physics and Astronomy, Ohio State 
University, will retire at the end of the summer quar- 
ter aiter 39 years of service at the University. 


Col. Harry Plotz, MC, chief of the Division of 
Virus and Rickettsial Diseases, Army Medical School, 
Washington, D. C., has been awarded the Legion of 
Merit. 

Robert Donald Lewis, chairman of the Department 
of Agronomy at Ohio State University since 1940, 
will become director of the Texas Agricultural Experi- 
ment Station on 1 September. 

Harold E. Himwich has resigned his post as pro- 
fessor of physiology and pharmacology at the Albany 
Medical College, Union University, to assume the 
duties of research physician, chief of Clinical Re- 
search Branch, Edgewood Arsenal, Maryland. 

R. Smoluchowski, formerly research physicist at 
the General Electric Laboratories, Schenectady, New 
York, has joined the staff of the Metals Research 
Laboratory and the Department of Metallurgical En- 
gineering, Carnegie Institute of Technology, Pitts- 
burgh, as an associate professor. 

Walter B. Shelley has been made an instructor in 
the Department of Physiology at the University of 
Dr. Shelley has just 
been released from duty in the Army Medical Corps, 


Pennsylvania Medical School. 


in which he was awarded the commendation ribbon for 
his work as head of the clinical investigation section 
of the Armored Medical Research Laboratory, Fort 
Knox. 

Frederick Campion Steward and Johannes F. K. 
Holtfreter have been appointed to the faculty of the 
Division of Biological Sciences, University of Roch- 
Dr. Steward, Birkbeck College, University of 
London, has been named visiting professor of botany 
and chairman of the Department of Botany, and Dr. 
Holtfreter, formerly of the Kaiser Wilhelm Institute, 
Berlin, and the Zoological Institute, University of 


ester. 


Munich, has been appointed associate professor of 
zoology. Both will begin their new duties with the 
opening of the fall term in September. 

Fayek Nahass and Mukhtar Wasfi, two Syrian phy- 
sicians, are taking special postgraduate work at the 
University of Texas Medical Branch through the co- 
operation of the State Department and the U. §S. 
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Publie Health Service. Dr. Nahass has been giyey , 
fellowship in neuropsychiatry under the direétion 
Jack Ewalt, professor of neuropsychiatry and dives 
tor of the State Psychopathic Hospital, while p, 
Wasfi holds a similar position in radiology under th 
direction of Martin Schneider, chairman of the p, 
partment of Radiology. 


Th 
uslt 
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He oun 
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IH 
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Peter Kellaway, of MeGill University Faculty 
Medicine, was awarded the William Osler medal] }fB #0?! 


the American Association of the History of Mediciy,f& Oe" 
at its annual meeting held in Atlantie City on 27 May wo" 
for his essay, “The part played by eleetrie fish in thf ' 


early history of bioelectricity and electrotherapy’ 
The William Osler medal was established in order y 
stimulate interest and research in medical histoy 
among students of the medical schools of the Unit 
States and Canada and is granted annually to ti 


author of the best student essay submitted to the As 





ciation. Neil on 
py the 

Announcements Ke 
The Division of Biology, California Institut: Dba b 
Technology, has announced the following appoin-(R @etici 
ments of its graduates or former staff member:[— the m 
Barbarin Arreguin, Department of Agriculture, Rf Btatic 
public of Mexico; Walter D. Bonner, Jr., resear Th, 
fellow, University of California; Robert Emersi Prote 
professor, University of Illinois; Klaus Mampell, 1 Bip t 
structor in zoology, University of Pennsylvania; D. | as M. 
Miller, instructor in zoology, University of Nebraski: Beribe 
EK. Novitsky, Guggenheim fellow, Biological Labo Btorm: 
tories, University of Rochester; and G. T. Ruck: Reribe 
research fellow, Lankenau Hospital, Philadelphia. BP ance 


A bureau of industrial psychology has been estab 
lished in the Extension Division, University of Ws 
consin, according to an announcement by L. H. Ado! 
Karl U. Smith, 3 


merly assistant professor, University of Rochesie 


son, direetor of the Division. 


will head the unit. 


Appointments in the enlarged Department of Pi 
ics, Washington University, St. Louis, were annouttt 
recently. Eugene Feenberg, New York Universit 
F. N. D. Kurie, director of the U. S. Navy Electrou® 
Laboratory, San Diego; and J. H. Manley, director’ 
the Physies Division, Los Alamos, became ass0tt’ 
professors. Henry Primakoff, New York Univers"! 
and Robert D. Sard, research associate, Massachust® 
Institute of Technology, were made assistant P= - 
fessors. Franco Rasetti, director of the Physics }*§] 
partment, Laval University, Quebee, will be visi! —7 
professor during part of 1946-47. All appointmely 
were effective on 1 July. 
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The Wellcome Historical Medical Museum, 183/193 
Road, London, N.W.1, is preparing a eata- 
of its extensive library, according to an an- 
}ouncement by E. Ashworth Underwood, director. It 
4 ill be some time before the work is published, but 
4 any person who is preparing a bibliography of the 


orks of any writer in the field of medicine or the 


of the different works, Dr. Underwood has 


| gllied sciences desires to include the location of known 
= 


f 


piiered to send him on request a list of the various 
B jorks and separate editions of that writer which are 
in the library of the Museum. Applications should 


Ie made in writing. 


> It is hoped to open the library for the use of stu- 


gents at an early date which will be announced. 


Estinyl, Schering’s ethinyl estradiol, said to be the 


Hhost potent oral estrogen known today, has been 


‘accepted by the American Medical Association Coun 


gil on Pharmacy and Chemistry. 


Estinyl is marketed 


by the Schering Corporation, of Bloomfield and Union, 


XK \\ Jer 


sey. 


The manufacturers state that estinyl 


bas been proven of great value clinically in estrogenic 


fleticiencies in the female and that it is also used in 


the male to palliate the symptoms of metastatic pro- 


Balle 


earcinoma.,. 


Ihe Middle Atlantic Division, American Society tor 


Professional Geographers, arranged a two-day field 


trip to the Shenandoah Valley and West Virginia on 


13 May. Surface features were pointed out and de- 
scribed by Lt. Cdr. L. O. Quam and W. VanKRoyen; 
farms and farming practices in the valley were de- 
Beribed by O. E. Baker; and Robert Goodman ar- 


Tanged a visit to a mountain home near Mathias, West 


A ire 
it? 


hia, 


The Zigler cooperative cannery and freezer 


Dear Timberville demonstrated methods of packing 


Focal produets, such as apples, peanuts, chickens, and 


Ernest M. Harwood, Jr. 


| 1) l- 
Burkeys 


Routh 


tour of the eastern, middle western, and 


rn parts of the United States has been made by 


B group of 35 Swedish civil engineering students from 
the Royal Institute of Technology, Stockholm. The 
Boup was led by Georg Viistlund, professor at the In- 





he 







and §. O. Asplund, a construction engineer. 


Woxen, president of the Institute, expects to 


ometime in August. 


projects. 


‘iinerary was as follows: New York, 1-6 


On tour the students ob 


the construction of dams, bridges, airfields, 
rks, sewage disposal plants, and other engi- 


July; 


‘ad, Massachusetts, 7 July; Boston, 8-9 July; 


et0Y, New York, 10 July; Niagara Falls, 11-12 
in Arbor, 13 July; Chieago, 14-16 July; Louisville, 
“itucky, 17 July; Knoxville, Tennessee, 18-20 July ; 


July; 
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Huntington, West Virginia, 21 Julv; Pittsburgh, 22— 
So , o b 7 9 = 2 

24 July; Washington, D. C., 25 July; New York, 26 
. 5 b >] 7 9 ? 

July. 


“Drottningholm” on 27 July. 


The party will return to Sweden on the S. S. 


The Archiatrus of Tusculum College, 


Greeneville, Tennessee, became the 37th chapter of 


Society 


Alpha Epsilon Delta, national honorary premedical 
fraternity, on its installation as the Tennessee Alpha 
Chapter, 18 May. 


honorary members was conducted by Hugh E. Setter- 


The initiation of 15 active and 6 


field, associate professor of anatomy, Ohio State Uni- 
versity College of Medicine, Columbus, and national 
president of Alpha Epsilon Delta, who addressed the 
chapter and guests on the subject, “Education for 
Medical Service.” The Archiatrus Society was organ- 
ized at Tuseculum during the fall of 1927 us the Pre- 
Medie Club. 


The Life Insurance Medical Research Fund is mak- 
ing available postgraduate and student research fel- 
lowships to qualified residents of the United States 
For the will be 
given to those who wish to work on fundamental prob- 


and Canada. present, preference 
lems broadly related to cardiovascular funetion and 
disease. Fellowships are granted for one year and 
may begin at any time. Applications for grants to be 
held for the academic year 1946-47 will be acted upon 
in September. For subsequent academic years, appli- 
cations must be received before 1 January. 

The postgraduate research fellowships are open to 
persons holding a M.D. or Ph.D. degree or the equiva- 
lent. 


researeh. 


Recipients are expected to devote full time to 
The annual stipend will probably vary be- 
tween $2,500 and $3,000, though larger amounts may 
be granted in individual instances. These fellowships 
may be renewed for one or two years. 

The student research fellowships are open to per- 
sons who have completed at least one year of medieal 
school, but who are not experienced investigators. 
Holders are expected to devote at least three-quarters 
of their time to research under the direction of an 
Students 
spend an extra year in obtaining the M.D. degree. 
The annual stipend usually varies between $1,500 and 
$2,000. 
is normally the investigator under whom the applicant 
will work. 


necessarily 


ry 


experienced investigator. will 


Applications must be made by a sponsor who 


Further information and application forms may be 
obtained by writing to: Dr. Francis R. Dieuaide, Sei- 
entific Direetor, Life Insurance Medical Research 
Fund, 333 Cedar Street, New Haven 11, Connecticut. 

Members of the Advisory Council are: Francis G. 
Blank (chairman), E. W. Goodpasture, A. Baird 
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Hastings, Eugene M. Landis, Robert F. Loeb, C. N. 
H. Long, Seeley G. Mudd, and C. J. Watson. 


The National Registry of Rare Chemicals, Armour 
Research Foundation, 35 West 33rd Street, Chicago 
16, Illinois, lists its new needs in the following list 
of chemicals: lysolecithin; montanie acid; daphnetin; 
3,5-dimethoxy pyrene; hydroxy citric acid; sodium 
stanni chloride; 1,2-hexanediol; ribitol; 1,4,5-xylenol; 
hexamethylene glycol; galactoflavin; 3- 
hydroxy diphenyl; ribonuclease; silicomethane; so- 
dium dithio oleate; 5-amino-l-pentanol; 1,8-diamino 


xanthein ; 


naphthalene; and 3-bromo-l-propine. 


Closer ties between scientists here and abroad have 
been facilitated by the formation of a new American- 
Swiss Foundation for Scientifie Exchange, Inec., which 
will sponsor trips by prominent American scientists 
to Switzerland and arrange for a similar number of 
Swiss specialists to visit centers of scientific work in 
this country. 

During the year 1946 the following American secien- 
tists are invited to spend from six to eight weeks 
lecturing and visiting laboratories abroad: Robert C. 
Hackett, scientific director of the Sugar Research 
Foundation, Ine.; Robert R. Williams, Nutrition 
Board of the National Research Council; Tom D. 
Spies, Cincinnati General Hospital and the nutritional 
clinic of the Hillman General Hospital, Birmingham, 
Alabama; Conrad C. Elvehjem, professor of biochem- 
istry at the University of Wisconsin; O. Kraier, 
physiologist, Harvard University; and C. N. H. Long, 
biochemist, Yale University. 

Tadeus Reichstein, professor of pharmacy at the 
University of Basle, known for his synthesis of 
ascorbic acid, and Leopold Ruzicka, professor of 
organic chemistry at the Federal Institute of* Tech- 
nology, Zurich, 1939 Nobel Prize winner, are com- 
pleting a six-week tour of industrial laboratories, gov- 
ernment projects, and leading universities in this 
country. Paul Karrer, professor of organic chemis- 
try at the University of Zurich, 1937 Nobel Prize win- 
ner known for his vitamin studies, and P. Scheerer, 
professor of physics at the Federal Institute of Tech- 
nology, Zurich, will make similar visits to acquaint 
themselves with new developments later in the year. 

In addition to facilitating and preparing itineraries 
so that visitors can derive the greatest benefit from 
their trips, the Foundation this year is bringing eight 
young Swiss physicians to study techniques here. It 
is also planned to exchange a larger number of scien- 
tists drawn from the level of associate professors and 
instructors, and perhaps eventually to provide fellow- 
ships for postgraduate workers in the fields of medi- 
cine, biochemistry, pharmacy, and the natural sciences. 
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Through contacts made by Drs. Reichstein 4); 
patio) 


Ruzicka independently, a number of Swiss chemi, 
will be able to work in laboratories here, while Amo. 
icans will have an opportunity to study operations » 


Rese 
Box | 


i Belle 





similar laboratories in Switzerland. 

The Foundation was formed through the combing; 
programs of Raymond De Saussure and H. M. Wye 
who were interested in restoring contact in the medig 
and natural science fields, respectively. Through the; 
affiliations with American concerns of Swiss origin ; 
nonprofit organization has been incorporated, wij 
headquarters in Montelair, New Jersey, to carry oy 





this program. iyelop: 
aS or 


At the present time the following firms are support 


° ° ° . ew I 
ing members: Ciba, Geigy, Givaudan, Hoffmann, fR7 , | 
. 7 \ mewadins 

Roche, Maggi, Nestle, and Sandoz. E. H. Bobst aifR 
fo see 






H. M. Wuest are private sponsors. - 
ors 


Officers of the Foundation are: J. J. Brodbec& Ta) 
president; H. M. Wuest, executive vice-president: [RF owe 
M. F. Furter, treasurer; G. Huguenin and Raymon 4 Mi 
De Saussure, trustees. accom 

The Foundation’s address is: P. O. Box 26, Nutley Bh sic 


10, New Jersey. Mong-t. 
i Dur 

Research fellowships, through the aid of the Ella M946 
B. Seripps Foundation, have been announced by tl rE 


One or more fe: 


‘ 
* 4 


Zoological Society of San Diego. 
lowships will be available after 15 August for researe 
work at the Biological Research Institute, in the fielé 
of bacteriology, parasitology, pathology, veterinary 





wshi 


medicine, and the comparative physiological and bw | low: 
chemical features of animal nutrition. The stipevi hd ot 
of each fellowship (covering a 10-month universi! bb yea 
year) will be from $1,000 to $2,000, depending up! Mbwshi 
qualifications of the holder. Adequate research 1 | briou 
terials and facilities are available in the Zoologic With w 
Hospital, Research Institute Laboratories, and . stitu 
Zoological Gardens for the suecessful pursuit of pro) i) bpacit 
lems in the fields mentioned. 4 cO 

The Biological Research Institute of the Society» iM uncai 
not directly affiliated with any one university, "Ry a 


am of Drofici 
qualified students may make arrengements to W097 


toward an advanced degree under the jurisdiction 5 ig 
a department in a cooperating university. Only ! dl * " 
thesis or dissertation, or parts thereof, may be ! hr. 
filled at the Biological Research Institute. Preteret q ben 1! 
will be given to advanced graduate students, iq f the 
should furnish full information concerning acadetf a 
preparation, degrees, and the specifie problem ot py 4 ata. 
posed research. Letters of recommendation are ne*h # = 

sary, and a recent photograph is desirable. Each ®? i: bd . 
plicant should state his or her government income,'f ® = 


working as a student under the G. I. Bill of Righ*> 


f I ( a p 


| 
| 








| 6 July 1946 





Ue urther information will be sent on request. Appli- 
and feo 


ations should be sent before 15 August 1946 to: The 


Fa 









Mist 

me on Committee, Biological Research Institute, 
” PBox 551, San Diego 12, California; Attention Mrs. 
ns j Bolle : " Benchley, Risentive Secretary, San Diego 
: 1 oolog ie al Society. 

bined He 

AM ‘ 

‘ws Research Progress in Mellon 

»¢) ics) an E 

l Nnstitute, 1945-46 

they ie 

. ff) During the past four years our Armed Forces have 
tall 13 

gin 


een brought close to war science and technology. 
ur nation has leaned heavily on all research and de- 


= — 


- nt services, and seience has been taken from 
hs eroundwork of facets and raised into a world of 
+e 








ine Bew meanings and values. The research spirit per- 
in-La r ading our country in wartime has enabled scientists 
U al Htc see life and its needs in the aggregate and to unify 

| ers in facing problems rationally and aggressively. 
Ibe) In 1945-46, as in previous years of the war period, 


dent Bere have been many essential governmental demands 
mone on Mellon Institute, 
accomplishments but restricting the inception of new 


leading to noteworthy research 


vutl Whasic programs and the resumption of intermitted 
i . 
long-term projects. 

1 Mareh 1945 to 1 March 


During the fiseal year 





Ellen 146, according to the relevant report of the director, 
Y “EB. R. Weidlein, to the Institute’s board of trustees, re- 
¢ 1B quirements of wartime origin as to more personnel and 
eal More space for imperative projects have limited to 82 
felis the number of fellowships in action—29 individual fel- 
‘ial Fdowships and 53 multiple fellowships. Of these 82 
| hit Mhlowships, 4 have been proceeding 30 years or longer 
ipel "a others at least as follows: 4 for 25 years; 9 for 
ersit 5 years; and 15 for 10 years. An additional 28 fel- 
up ws ships have completed 5 years of investigation. As 
1 ut Pe Rarious fellowships have grown in size in 1945-46, 
og i ith marked inereases in the volume of their work, the 
d tfiMnstitute has been filled to its present operating 


BB paci ity. 


Also evident throughout the institution is 
the constant 


collaboration of the Robert Kennedy 
ty i Dune: an Club, the organization of the members that 
h B continu: ally assisting to advance their well-being and 


W vrk Boficiency, 


| Prolessional and social structure, 


giving firm substance to the Institute’s 


and of the servicing 


On i 
ly | a numbering 175. These conditions have conduced 
i fy onal produetivity by the industrial research 
pretty Bait of 261 fellows and their 264 aids. There have 
Wl 6 fen 19 more fellows and 32 more aids than in 1944-45. 
om t the total fellowship personnel, 11 women have ae 
age bei Of fellow and 139 are aids. There are also - 
et Pinen in the department of research in pure ae 
ea ry, » of whom rank as fellows, along with 4 men, 
ia! : .* re ale assistants in the analytical department. 
> his a ming 1945-46 the Institute’s expenditures for pure 
r applied research have totaled $2,410,384. 
(ft 





SCIENCE 83 


In this period fellowships have been started on air- 
eraft adhesives, optical cements, and silica gel, and 
the urgent adhesives project has already been finished. 
There have been 12 fellowships on war-emergent in- 
termission: air-pollution control, carbon black, cork, 
cotton processing, enamels, foundry practice, iodine, 
leather reclamation, meter 


technology, new plasties, 


pine chemicals, and raolin. In the meantime research 
on iodine as an antiseptic is being sustained at the 
Philadelphia College of Pharmacy and Science under 
a grant through the iodine fellowship. Intermitted 
fellowships will be reinstated and new programs wait- 
ing for inception will be begun just as soon as per- 
sonnel and space become available. Brought to 


1945-46 of the 


fellowships on cellulosic molding, cigarette technology, 


conclusion in were the programs 


constructional resins, disinfectants, lignin, phenol 


The 


derivatives 


chemistry, tape technology, and tar derivatives. 
fellowships on phenol chemistry and tar 
have been merged with the multiple fellowship on tar 
synthetics. Other terminated programs have released 
research specialists and facilities for further pressing 
work. 

In 1945, 1 book, 11 bulletins, 43 research papers, 
and 38 other articles were published by the Institute’s 
members. Altogether, for the 35 
December 1945, there have been 22 books, 


tins, and 2,157 journal contributions. 


ended 31 
196 bulle- 
During 1945, 
32 U.S. and 25 foreign patents were issued to fellows 
of the organization, totals, 1911, 
979 U. S. and 920 foreign patents. Literature econ- 
cerning the Institute’s 


years 


making the since 


research procedure, facilities, 
and activities is sent gratis to interested persons. 
The report mentioned demonstrates that science and 
its investigation are tied firmly to the goals of useful 
technology, 
health. 


the prime mover in adding to the welfare of mankind, 


strong economies, and vigilant public 


Research, the right hand of science, is indeed 
and no longer is the field of human relations an ad- 
jacent island rather than an integral part of the main- 
land of science. Prominently creative during the year 
have been the industrial fellowships concerned with 
refractories, porcelain enamels, powder metallurgy, 
iron and steel wastes, metal working, tube technology, 
magnesium, new coal 


nickel compounds, chemistry, 


petroleum, synthetie lubricants, organie synthesis, 
foods, stream improvement, life jackets, textiles, corn 
coatings, or- 


The In- 


arch in pure chemistry and 


products, synthetie rubber, protective 
ganosilicon products, and chemical hygiene. 
stitute’s department of res 
the Industrial Hygiene Foundation, which operates 
under the auspices of the Institute, have been excep- 
tionally produetive during 1945—46. 

The 


aim of the Institute is exploration for new 
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things of importance along the trails of science for 
the direct or ultimate benefit of the public whose ad- 
vancement is the eventual proof of the value of re- 
search. In the happy fusion of science, research, and 
management that forms the body of thought and 
action in the Institute, there is constantly optimistic 
realism in coping with common needs and in moving 
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forward in discovery and improved practice. The », 
vestigational philosophy of the organization has ag i, 
frame of reference all the knowledge about reseang 
and its administration accumulated during the thy 
decades in which the Institute’s principles have be 
in successful application — William A. Hamor (Melly, 
Institute of Industrial Research). 
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In the Laboratory 








Determination of Penicillin K by 
Partition Chromatography 


Henry FIscHBacH, MERLIN MUNDELL, and 
THomMAsS E. EBLE 
Chemical Section, Medical Division, Food and Drug 
Administration, Washington, D. C. 


The commercial penicillin produced since May 1944 
has been shown to be less effective in the treatment of 
early syphilis than that made available prior to this 
date (1, 2). Coincident with this trend of decreased 
efficacy was the development of new strains of Peni- 
cillium notatum and Penicillium chrysogenum for in- 
creasing the commercial output of active material. 
The existence of four penicillins, X, G, F, and K, is 
known (3). Reeently it has been recognized that the 
increased output has resulted in the production of 
proportionately greater amounts of penicillin K in 
the commercial product at the expense of penicillin 
G, which had predominated in the original commer- 
Under the direction of the OSRD, 
studies were made of the four penicillins. 


cial penicillin. 
It was 
shown that penicillin G was therapeutically active in 
the treatment of syphilis and that results obtained 
with commercial penicillin produced before 1944 ap- 
proximated the results obtained with crystalline G 
(2). Moreover, it was demonstrated that penicillin 
K was therapeutically deficient in the treatment of 
syphilis, and it was concluded that the reduced effi- 
ciency of the commercial products marketed after 
May 1944 was probably due to the content of K (2). 
Thus, it became of paramount and immediate impor- 
tance to develop some means of determining the quan- 
titative amount of penicillin K in commercial samples. 

Other investigators have utilized partition chroma- 
tography for the isolation of pure crystalline peni- 
cillins. This, together with the apparent variations in 
the hydrophilic properties of the penicillins, turned 
our attention to partition chromatography. <A consid- 











erable number of solvents and eluents were inyesj. ' 
gated along with buffers of varying pH in order; p pate 
ascertain the optimum conditions for resolving a ny Elintes 
ture of the penicillins. This laboratory has succes pith 
fully separated and quantitatively determined pe. | Fy 
cillin K in the presence of the other penicillins \y i 
means of partition chromatography. Beeause of t\ q 
wide interest in this problem and the general urgeny zn 
for such a method, it was deemed advisable to pres” 


an early report on our findings. 





The following conditions have been successful 





used for concentrations of 25-55 mg. of total pa: 





cillins: Twenty-five grams of silica gel prepared \j 
the Gordon, Martin, and Synge technique (4) we 
thoroughly macerated with 12.5-16.5 ml. of 20 jx 
cent potassium phosphate, with a buffer pH of fs 
The quantity of buffer was varied somewhat depeui 









ing on the adsorbability of the silica gel used. Wasi 





chloroform was added to the mixture, and the resi! 





ing slurry was poured into a glass cylinder of 221 
inside Slight pressure was required | 
facilitate the uniform settling of the siliea gel. 1) 
The pet 
cillins to be passed through the column were extrait 
Aliquo 


were assayed to determine the total amount of pe 





diameter. 






column was then used in a 10° C. room. 






into chloroform from pH 2.0 buffer at 0° C. ndin 





For 





cillin in the extract. When pure penicillins were 





each type was extracted and assayed separately. 4° 






quots of the extracts were mixed, passed through " 





Fro 
Dut b 





column, and followed with sufficient cold chloroio 
to furnish two 50-ml. aliquots of eluate. Anesthe 





or 
LTO! 





ty 
Ty 


ether saturated with water was used as eluent Il! 





> ee an he 
The small amount of ethanol 10 Uy 





v 





this point on. Btimn: 


lock 





grade of ether probably aids in the subsequent elu 





al 






Twenty-five-ml. fractions were collected, and the | 





owe 





ress of the chromatographic resolution was foll 





by means of an iodometrie assay (5) of each fractl” 





4 
1 (i 
‘ 


In addition, differential assays were performe' 





enough fractions to identify and ascertain the seq"h 9 
of elution of the penicillins. The latter assays “BR ™ 









ied through the cooperation of the Division of _ tailed in the chloroform extraction are of equal degree 







he jp, Spbtaiz 

asin ePonicillin Control and Immunology. No activity ap- for each of the penicillins. Consequently, the recov- 
ey ; P ‘ ’ . d i@illin j irs ; rf 

sean peared in the fractions until the major portion of ery of penicillin in the first band eluted from the col- 
thre hloroform was removed from the column. Fortu- umn divided by the total amount of penicillin in the 


he first band of activity to appear is that of chloroform extract furnishes the per cent of penicillin 
K. To date this work has been confined to separating 
penicillin K quantitatively from the other penicillins. 

A commercial sample of penicillins was subjected to 
the above procedure and a band of activity separated 


ben flmRtously, t 
Mello enicillin K, in accord with its property of being the 
| Beast hydrophilic of the four known penicillins. The 
Motal penicillin K was removed in three to four 25-ml. 

















| fractions, 70 to 75 per cent of the total appearing in 5 ya 
— ; — 9. Which was identified by differential assay as penicil- 
Mone 25-ml. fraction. Subsequently, three to four 25- in K : 
he : ere i in n 
ig fractions exhibiting no activity were collected 
. fi 
) prior to the appearance of the next active band. This References 
. for considerable latitude of operation. Elu- 1. COMMITTEE ON MepicaL ResearcH and U. S. Pusiic 
— provide fo ‘ F . HEALTH SERVICE. J. Amer. med. Ass., 1946, 131, 265- 
Bions with ether were continued until all of the peni- 271. ; 
2. COMMITTEE ON MEDICAL RESEARCH, U. S. PUBLIC HEALTH 
nvesti i illin on the column was quantitatively recovered. The SERVICE, and Foop aND DRUG ADMINISTRATION. J. 
| . 1 } 10 | 35 . Amer. med. A83s., 1946, 131, 271-275. 
‘der aipate of elution was varied between anda do min- 3. COMMITTEE ON MEDICAL RESEARCH, OSRD, WASHINGTON, 
wir Al sla fe , =. : be. a en and MEDICAL RESEARCH COUNCIL, LONDON. Science, 
a witfemntes per 25 ml. (with and without applied pressure ) 1945, 102, 627. | ’ 
104 an) + Ss] o A disee rnible ( ifference eS, 4. GORDON, A. jee MARTIN, A. J. P., and Syxez, R. L. M 
a prithout cone or I Biochem. J., 1943, 37, 79-86. 
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3 Ap From thi laboratory’ ws experience —y losses en ical assay of penicillin. (Submitted for publication.) 
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Sulfa Drugs and the Treatment of Furunculosis in Trout furacin (or 2-20-99, a new drug) by mixing them with 
) wer a) - Pe ‘ . . a ve ar 0 . 
; th Furunculosis, probably the most feared disease of sal- the food, and in adding furacin to the water of th« 
AT) 


Pronoid fishes, is due to a general inféction by a specific troughs. On and after 14 September sulfanilamide (in 
vel Pbacterium, Bacterium salmonicida Lehmann and Neu- f00d) and sulfadiazine (in food) were substituted for 





lepent Pann. In this country it affects chiefly trout in hatcher- the furacin treatments, which seemed less promising 
V ashel ’ but in Europe it.is also very destructive of wild trout than sulfonamide treatments. 

resi ww salmon. The assigned or approximate drug rate or dosage was 
99 q There has been no curative treatment or means of pre- the same for all lots, except that the rate for furacin was 
re Five nting its spread through any pond, pool, or trough of half that for the sulfonamides. That rate varied from 
1 Th 6 h among which it has appeared. 5 to 11.5 grams/day/100 pounds of fish. 

oi ) In August 1945, when the disease appeared among Among the fish believed to be free from furunculosis, 
‘ ft igerling brook trout (Salvelinus fontinalis) at Leetown, losses were negligible until gill disease appeared among 
- | | est Virginia, the writer was assigned the problem of them, and other of the experimental fish, on 23 September. 
L11G | 


nding a cure by means of sulfa or other drugs. Among the fish from the lots from the infected pool, 

B For this attempt, all the fish in the pool in which mortalities through 21 September were approximately as 
re Use urunculosis (baeteriologically confirmed by D. F. W. follows: no medication, 50 per cent; sulfamerazine, 17 
pPacht ‘l) was present were distributed among 15 lower per cent; sulfathiazole, 23 per cent; furacin in food foi- 








Moughs in one corner of the hatchery. lowed by sulfanilamide, 28 per cent; and furacin in water 
: : : I 





From another pool, brook trout of similar age and size, followed by sulfadiazine, 40 per cent. 
put believed to be free from furunculosis, were placed in Among the three infected lots being treated with sulfa- 





72 stoup of 5 troughs at the opposite end of the hatchery. merazine, mortality sharply declined within a week; and 
phe veight of fish per trough was 15-16 pounds, and the after 11 September (the 13th day of treatment) there 
ated number of fish per trough, 450-480. In each were only three deaths until the gill disease appeared, 







' group of 5 adjacent troughs, 4 treatments and after 23 September. Sulfathiazole seemed definitely help- 





(with no medication) were assigned to troughs ful, but the mortality dropped less rapidly and had not 





im selection. completely stopped on 23 September. According io analy- 
original treatments, begun on 30 August 1945, con- _ sis of variance, the superiority of results with sulfamera- 
administering sulfamerazine, sulfathiazole, und zine was highly significant. 
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The results in this first experiment were so cneouraging 
that further tests of sulfa drugs, especially sulfamerazine, 
for the treatment of furunculosis are to be made shortly. 

JAMES S. GUTSELL 
Fish and Wildlife Service, Leetown, West Virginia 


Sir Oliver Lodge, Lord Kelvin, and Hertzian Waves 

Apropos the recently announced Soviet claim that Rus- 
sian scientists had anticipated Marconi, a story worth 
recalling was told by John Allen Harker, the British 
physicist, at a meeting held in Browning Hall, Walworth, 
London, on 26 November 1914: 

‘*T remember the British Association meeting in Liver- 
pool—in 1896, I think it was. At the end of the meeting 
on the last morning Sir William Preece, who was then 
chief electrician to the Post Office, had been describing, in 
the course of a debate on transmission of wireless signals, 
the fact that a young Italian had come a few months 
previously to his laboratory at the Post Office, and had 
succeeded in showing what was then an extremely novel 
thing: that wireless signals could be transmitted over a 
distance of about a mile. 
coni, whose name is now so familiar to us all. 


That young man was Mr. Mar- 
After 
the morning’s work was done I was clearing away my 
apparatus in the preparation room attached to the Physi- 
cal Lecture Theatre, where the meeting was held, and 
was having a word with Sir Oliver Lodge. As we were 
talking, Lord Kelvin came in—came up to Sir Oliver just 
like a schoolboy let out of school. For the program was 
over and he felt, like the rest of us that we had done our 
work. He said: ‘Let’s see, Lodge, weren’t you on with 
something of that sort—with Hertzian waves?’ ‘Yes,’ 
said Sir Oliver, ‘and under the circumstances I’m sorry I 
didn’t show this experiment myself. I have been so busy 
as General Secretary of the Association that I haven’t 
had time to do what I planned to do during this meeting. 
I have been telegraphing by wireless signals between my 
house and this laboratory, and I intended to have had 
the installation fixed up to demonstrate to the members 
of this section.’ Kelvin asked with enthusiasm: ‘How far 
is it to your house? How far have you succeeded in get- 
ting good signals?’ 
Oliver. I shall never forget the reply of Lord Kelvin. 
He said: ‘That’s right, Lodge. 


‘Oh, about two miles,’ said Sir 


If Mr. Macaroni can go 
a mile, surely you can go two miles!’ ’’ 

FRANCIS C, COULTER 
R.D. 2, Milford, Connecticut 


Inactivation of Hypertensin 

In an article by O. M. Helmer and K. G. Kohlstaedt 
1945, 102, 422) the 
peroxidase on angiotonin, pepsitensin, and epinephrine 


(Science, action of horse-radish 


was discussed. The authors also mention that, whereas 
small concentrations of iodine have only a limited in- 
activating effect on these substances, the peroxidase reac- 
tion is greatly enhanced by the addition of small amounts 
of potassium iodide, 

We have previously shown (New York Academy of 
Sciences Conference on Experimental Hypertension, 9-10 
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phd 
February 1945) that the inactivation of hypertensin }, sorre 
iodine is related to the tyrosine present in the moleey|_ : astel 
as established by the use of the Gerngross, Voss, ay; fe ect 
Herfeld reaction. The parallelism between decrease ,: : itute 
hypertensin activity and intensity of iodation is iy B®, s 


trated in Table 1. eather 
s anx 


4 ble. 


TABLE 1 
INACTIVATION OF HYPERTENSIN BY IODINE 





—$—$—_ 


Pressure effect jy 
the cat 


id I shi 





Hypertensin Iodine added 


(ce.) (micrograms) (mm./H¢) 
0.1 52 22 
0.1 104 12 qi 
0.1 156 7 i 
0.1 208 { PBehool 
0.1 — 24 ' 
ae a a 4 n the 
_ ; : si In | 
We have also shown that the tyrosine titrated by thi i; 
rte a @ealin 
Gerngross reaction is transformed into di-iodotyrosine «fy 
enone é ; : - .. eeorrect 
iodine tyrosine, substances with little or no activi ie | 
, ; ete ; .., * Murl0S) 
It is shown in Table 2 that the hypertensive activity :. 
. , ‘ , ., Santo an 
hypertensin (angiotonin) is suppressed when tyrosine iq it 
REARS ES Tesult. 
blocked with iodine. ie 
onal 


TABLE 2 


Control 1drop 2drops 3drops 4 dros 





Iodine added .... 0 52 104 156 208 
Titrated tyrosine 180% 1424 115y 85y 4h 
Pressor activity in 
cat (in mm.) ... 25 21 15 9 Ae 
See) oe eee pferred 
'm Brit 
Since we have established that an inactivation of tl Migot, as 
same order occurs with postpituitary hormone (pituitrir J% guthori 
Bale 





we believe that tyrosine also plays a role in the hype It is 
. ae bh 

tensive activity of these substances. of spee 

It appears that tyrosine combines with iodine 01) is prol 


when it is present as free iodine or as iodine with Mature. 


positive charge; this is obtained when peroxide al al, fissio 
potassium iodide or solutions of metallic iodine or iodi fi rms t 
chloride are used. The results of Helmer and Kol he ide 
staedt show that potassium iodide used in conjunctii Ms ‘‘sp 





with an oxidizing reaction destroys hypertensive actin) gRy) Sinc 


Pehcoun 


and thus confirm our previous statements, 


Epuarpo Cruz Com 





Laboratory of Physiological and Pathological Chem 
D. part 


at 
il Note 


By This 


Santiago, Chile 


Request for Reprints on Virus Diseases 

Since the end of the war, letters and articles have “ 
peared in numerous scientific periodicals requesting th 
reprints be sent to scientific workers in countries that hat 










been out of contact with progress in America since 98 
One needs no more than a brief visit to become deep 
impressed with the high regard these men have for “4h 4 
contributions and advances originating in American lab . 
ratories. There is a great need and an intense desire ™ € 


reprints of published work in all fields. 
. : . ‘ © 1d of nt 
I would like to extend to investigators in the field " ’ 


virus diseases the request of two European colleagt” 





4 ter 






in by 
Ule— 
- and 
Se of 
illus 


try 
LtT! 


hyp 





Piferred in this country, 
'm Britain. 


7 fine time, 


pent Study 


6 July 1946 


of the 
Soloviev, 


director of 
aris, 


Lépine, the Virus Division 
[Institute in and Valentine D. 
of the Experimental Department of the In- 
of Epidemiology and Microbiology in Moscow. 


Dierre 
Pasteur 
jrector 
itute 
®: Soloviev is in London at the present time and is 
BS thering material for a book on virus diseases. He 
pees that it be as current and complete as pos- 
able. 

I shall be glad to forward any material to them, or 
eprints may be sent directly to Dr. Lépine in Paris and 
a Dr. Soloviev at 65, Inverness Terrace, London, W 2, 
| _ ‘ 

He JONAS E. SALK 
PBchool of Public Health, University of Michigan 

“On the Use of “Fission” 

i) In both the technical literature and popular accounts 





dealing with nuclear fission one notices inconsistent or in- 
Yorrect uses of the various forms of the word ‘fission.’ 
Pperiosity on the part of the writer prompted him to look 
ppto an unabridged dictionary for help, with the following 


‘Fesult. The work consulted was Webster’s new interna- 
“ional unabridged dictionary. (2nd ed.) Springfield, 
DMass.: G. & C. Merriam, 1946. 


} 
ay 


| ‘‘Fission’’ is, of course, the noun, as well as both the 
The correct ad- 
)jective describing nuclei capable of undergoing the process 
pip ‘‘fissile,’’ il or -il. 
lar words ending in -ile, the former pronunciation is pre- 


“fansitive and intransitive verb forms. 


pronounced either fis’ As with simi- 
while the latter is more common 
The universally encountered ‘‘fissionable’’ is 
Mot, as far as I can find, given by any of the accepted 
p@uthorities. 

It is regrettable that a word having such awkward parts 
of speech a 
is probably one of the most important phenomena in 


PRature. 
PR fission’ 


9? 


as ‘‘fission’’ came to be used to deseribe what 


However, from the point of view of meaning, 
is probably the most appropriate of all the 
rns t! that might have been settled upon, since it conveys 
i idea of spontaneity of occurrence, which such words 
ae ’? and the like fail to do. 

a PSince the biologists have been using the word for a 
it would be interesting to hear if they have 
—es difficulties in the application of this term. 


IRA M. 
Be part ment of Physics, Swarthmore College 


split,’’ ‘* cleave, 


FREEMAN 


A Note on the Meaning of Normal 


a This note is prompted by (1) the recent publication 
7 * paper by the present writer, entitled ‘‘The mean- 
eg of nurmal’’ (Yale J. Biol. Med., 1945, 17, 493) and 
) the even more recent publication of a report by the 
of the Grant Foundation, Ine, (Clark W. 
feath and collaborators. What people are. Cambridge, 
7 s.: Harvard Univ. Press, 1945). The Grant Study 


de o be investioat; 
5S to be investigating normal young men; further, 
Z élaj 4 , o. . . . 
q laims that its concept of normal is in essential agree- 
Nn ‘ . 
ent vy that proposed by the present writer. The 
Matter 


‘eels obligated to challenge the Grant Study’s 





SCIENCE 87 


statement, since it applies specifically to him and since 
it seems to him that their use of the term normal is a 
clear example of the very looseness against 
protests; indeed, it has the further appearance of in- 
volving self-contradiction. 

By the Grant defined as the 
balanced, harmonious blending of functions which pro- 
duces good integration’’ (p. 3). With that the present 
writer would agree, but the authors then proceed to state 
that none of their subjects ‘‘nor indeed any man is quite 
free from abnormalities. . .. To be otherwise would in 
itself be ‘abnormal’ ’’ (p. 3), And here we can see only 
discongruity, a shuffling back and forth of meaning which 
The 
in the sense of 
the second, just as obviously in the hackneyed and incor- 
rect sense of two 
incompatible and serve only to obscure whatever con- 
cept is being advanced. is free 
from abnormality (a general negative which the authors 


which he 


workers ‘‘ ‘normal’ is 


use of 
malfunetion ; 


has no place in scientific discussion. first 


abnormality is obviously 


average. These uses are mutually 


Moreover, if no man 
somewhat boldly assert), then what excuse can be offered 
for labeling their subjects normal when their subjects 
men? 

Finally, they add: ‘normal’ is 
cally defined by the nature of the method of 
of the young men’’ (p. 4). 
agreement with the present writer, 
it is here that he totally disagrees. 


are 
‘<The term automati- 
selection 
It is here that they claim 
but certainly 
For this last defini- 
tion is merely an operational one, not strictly a 
at all. 
depend upon the method of the subjects’ 


ve ry 


rational 
one The meaning of normal is now made to 
and 


there is a difference amounting to contradiction between 


selection: 


selecting the subjects in accordance with the defined 
meaning of normal and defining the meaning of normal 
in accordance with the selection of the subjects. This 
is the precise fallacy to which the writer referred when 
he wrote: ‘*There are those who despair of discovering 
fundamental human design through a direct consideration 
of the apposite data and hope to come upon it more 
easily by observing a sufficiently numerous and otherwise 
that 
such plan is doomed to failure by its inherent contra- 
(Yale J. Biol. Med., p. 496). To 


normal in accordance with the exigencies of the selection 


‘fair’ sample of specimens. Can we not see any 


dictions??? define 


of laboratory subjects is to take leave of any possibility 
of investigating the true nature of the normal, since now 
normality is already defined in terms of those who (for 
all we know) may as well lack it as not. 

All this is a far ery from the definition of normal 
as ‘‘that which functions in accordance with its inherent 
(Yale J. Biol. Med., p. 500). 


pose of investigating the problem of normality is to 


design ’’ The whole pur- 


discover its real nature—that is, the basic human design 
from which every specimen may be shown to depart in 
this or that fashion; it is not the attempt to cram any 
particularly selected group into a merely terminological 
pigeonhole, 

We should, of course, inquire how the Grant Study in 


fact did select its subjects. The report states: ‘‘ Mainly 
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four factors have shared in the selection of students: (1) 
chance; (2) the opinion of the Deans who were par- 
ticularly acquainted with the young men; (3) the health 
records ... ; (4) a certain minimal standard of excel- 
lence in pre-college academic ratings’’ (p. 110). In one 
case, ‘‘nine names not approved by the Deans were elimi- 
nated’’; in another, ‘‘twenty-one additional names were 
selected by chance’’ (p. 112). 

Now all this was plainly a practical and intelligent 
way in which to proceed with the necessary selections, 
but the point is that it bears no reference whatsoever to 
the normal. It seems plain that such a method must 
choose, and did choose, a typical cross-section of the 
usual Harvard undergraduate population (the study 
was conducted at Harvard), neither the extraordinary 
geniuses nor the unusually incapable, neither the most 
remarkable physical specimens nor the most ailing—in 
short, the average. Then why not call them so? 

There was a single basic criterion of selection which 
seems to have underlain the four specifie criteria: ‘‘On 
the whole it was preferred to select participants from 
> (rather) than 
from arbitrary, rigid standards which would limit the 


the point of view of ‘successful living 


study to a particular group of individuais’’ (p. 110). 
Thus, the basic criterion was clearly of the adaptation- 
to-environment kind; and again, where is there any 
reference here to the normal? In an abnormal environ- 
ment those who adapt successfully must naturally do so 
through the operation of their congruent abnormalities, 
whereas the question of the normality or abnormality of 
any given environment vis-d-vis human beings can be 
decided only after the problem of human normality 
itself has been settled. Such procedures as those here 
mentioned can, and do, accomplish no more than to beg 


the essential question. 
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In this writer’s view the nature of the human pay, i hich 
dic is as it is, irrespective of the divergences fy Mh. 
that functioning design of any particular selection fi} Jossa 
subjects at Harvard or elsewhere; nor can the Matte Law 
of their divergence or their approximation in TeSpert B docr 
of the normal be determined by an ad hoc investigatiy: fh, qui 
of the subjects themselves. The question of the normyfor e3 
is plainly one of the efficient functioning inherent if nip in 
the design, and ‘‘efficient functioning’’ must itself ),Jige cast 
defined by reference to the design, not by reference + ; pet in 
its possibly compulsory distortion—‘‘ successful living fi The 
—at the behest of any undetermined environment. Viti : : sence 
this distinction is clearly grasped there can be no jy 1 ‘poph 
sibility of investigating the somewhat impcrtant questi, Beprod 
of the human norm. a sepa 
It is to be hoped that nothing here said will imp) RY fa 
the writer’s disapproval of the Grant Study. The in fwpgical 
portance of the results already attained is apparent )jmmped an 
its published report; and the value of a project «[i@ suftic 


“ 
cerned with the careful investigation of the average fM eratu 


usual member of our society rather than of the ex. ee 
geratedly abnormal member is undeniable in this writer) PW" 0"* 
opinion, His only criticism is directed against th[R® nal 
gratuitous intrusion of the term, normal, and his om ¥ lia 

1) CO 


alleged agreement with the actual misuse of that term-9%™ 
° : , meprogest 
a misuse that seems especially unwarranted since thy - 
° F vA : : ain si 
project needs no justification beyond its asserted pu JR, 


la 
uisO 
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Biological actions of sex hormones. 
Cambridge, Engl.: at the Univ. Press, 1945. 
514. $8.50. 

This book is an excellent compendium of the literature 
ou the sex hormones up to and including 1941. It is 
arranged in the conventional manner, listing the char- 
acteristics of each hormone, its effects on the endocrine 
glands, and finally its effect on all organs and tissues 
upon which observations have been made. The book is 
divided into six parts: four chapters on gonadotrophins, 
one general chapter on gonadal hormones, five on andro- 
gens, ten on estrogens, two on progestins, and finally a 
single chapter on the sex hormones of the adrenal cortex. 
The subject of estrogens is probably the most completely 
covered and includes a chapter on factors in the causation 


of cancer. 


pose as presented excellently in the title of its repor, bj 
° . . maich I 
What people are. That is quite important enough afy 1] 
5 : , , , meeeced 2 
undertaking to stand by itself, without any unrelate ® 

“f Westis, : 
prejudgment as to whether people, as they are, are nu '® hee 
; Bes bee 
, mie 
mal or not. Dlliculi 
C. DALY KING p esent 
119 Woodland Avenue, Summit, New Jersey The. 
Home of 
Pomplet 
Se lb 

ay 
e 4 8S una 
rer, th 

CVLIEWS a 
malts t 

bed 
tanita —— B dering! 
The book is primarily a descriptive account of num MRDeparty 


ous experiments, with many of the results listed in tall’ 
lar form. There seem to be relatively few errors ™ 
handling the data in the references, and none that ‘i 
reviewer detected invalidate any conclusi0lé 
There is a minimum of selection, interpretation, ® 
it is an excellently organized bo! 
and reads easily and smoothly. One feels that it fulil\ 
the author’s wish that it be a tribute to John Hunte 
(1728-1793), who, he says, is ‘‘the first and greatest 
of ‘‘the pioneers of sex hormone physiology.’’ . 

In spite of the author’s statement that ‘‘much Wo" 


would 


correlation. However, 


done in foreign lands has been given inadequate 
sideration,’’ the literature reviewed (up to 1941) 3s 8" 


9 N00 tte 





’ Lo i( ~ 
There are approximately om 


prisingly complete. 7 
The book has an append 


list of references. 


S101) 


in the 


SPE Ci fic 





ir 









6 July 1946 


AB hich lists the abbreviations used and the proprietary 
.. hormone preparations and synonyms. A two-page 
MPlossary gives the standard units of hormones and how 
‘Wey are determined, as well as the meaning of a few 
iy docrine terms. For the most part the book seems to 
> quite well indexed, but there are some exceptions. 
Bor example, the reference to gonad-pituitary relation- 
EBip indicates only a brief general statement on results 
My castration, whereas the other treatment of this sub- 
Miect in the book is not listed. 
The reviewer’s greatest criticism of the book is the 
4 sence of a unified handling of the balances between the 
Mypophysis and gonads by which the physiology of 
Bb roduction is explained. Perhaps it can be said that 
4 separate discussion of this subject does not of neces- 
Mity fall within the scope of a book with the title Bio- 
However, an organ- 


—— a 


Mp gical actions of sex hormones. 
Bie — ° » ° ‘ e 
Med and critical presentation of this material, of which 


: 


i 


B® sufficient quantity is available, is sorely needed in the 
Mterature. Certainly, it is of as fundamental impor- 
as the strictly pharmacological actions of the 


PyALce 


ee 


@arious hormones. Presumably because of the conven- 
ional treatment of material in the book, the nearest 
proach to an analysis of hypophyseal-gonad relation- 


ip comes in the chapter on the biological action of 


jee 
ss 


progesterone, 
J 


‘In such a thorough treatment of the sex hormones 


‘. Mm also might have been pointed out that testosterone, 
Which is so universally thought to be the androgen pro- 
Ze Muced by the testis, has been identified only in the bull’s 
7 iestis, and that in the sow’s ovary, the only one that 
i Mas been adequately analyzed for estrogen, the liquor 
plliculi contains primarily estradiol, whereas estrone is 
Kn Present in the rest of the ovary. 
HThe value of the book would have been enhanced if 
GOme of the recent literature, which now permits a more 
= POnplete interpretation of the whole endocrine balance, 
~ euld have been included, but apparently this material 
mes unavailable to the author because of the war. How- 
Ger, the book will be of great value to anyone who 
Meits to know the background of experimental sex en- 
— 


Um Depa tment 


mocrinology, 
CARROLL A, PFEIFFER 
of Anatomy, Yale University 
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py cromatic compounds, (3rd English ed.) Victor von 
pichter. (Edited by Richard Anschiitz.) New York: 
“Elsevier Publishing Co., 1946. Pp. xviii + 794. $15.00. 


Be his . " 
eS art 2 


. ot 


volume, a translation of Volume IT, 
ile 12th German edition, covers the chemistry of aro- 
fn pounds with the exception of the aromatic 
1 Be Tdicals, which will be treated with other free radi- 
eal: Im Volume Ty, 
‘on serves as a useful, though not comprehen- 
The 
cited are vr ] ing lv fr a : 
are predominantly from German publi- 


col ies: i, rertey 


ice work to the literature on aromaties. 


Sil mm CTences 


ites al ions hit — nee . ° ° 
“f |» Put others have been included. ‘Theoretical dis- 
yl) i eBS1O0) shor ‘ e . ° ° ° . 
i 1ort and is elucidated in conjunction with a 
’ clhe COoOmMy . 
| pound or elass of compounds. Since the 
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original German edition was published in 1935, some 
of the newer theoretical concepts are not included. Ap- 
preciable space is devoted to theoretical considerations 
of benzene and aromatic character. 

The arrangement of the book is systematic, and com- 
pounds are found without difficulty. A good index of 
compounds is also provided. 

The mononuclear aromatics, benzene and derivatives, 
comprise Part 1 of Volume III. Treatment of the alkyl- 
benzenes is followed by sections on halogen derivatives, 


on benzene deriva- 


and halogen, nitro- 


on nitrogen derivatives, ete., and 
tives with unsaturated side chains 
gen, etc. derivatives thereof. 

In Part 2 are found the multinuclear compounds, 
which include di- and polyphenyl as well as condensed 
ring structures, with the discussion of the di- and poly- 
phenyl compounds and their derivatives preceding that 
of the condensed ring structures. The latter are classi- 
fied according to the hydrocarbon nucleus of the com- 
pound. 

More than one name is frequently given for a single 
compound. After the statement of the name, the physi- 
“al properties are tabulated. Methods of preparation 
are discussed, and some of the reactions which the com- 
pound undergoes are also frequently included. 

Although it is incomplete and limited to work reported 
largely before 1935, this book provides a very helpful 
reference to aromatics and one which can be used readily. 

GUSTAV EGLOFF 
Universal Oil Products Company, Chicago 
Organic reagents for organic analysis. Staff of Hopkin 

and Williams Research Laboratory. Brooklyn, N. Y.: 

Chemical Publishing Co., 1946. Pp. 175. $3.75. 

As one might readily deduce from the title, this book 
is a distinct departure from the usual work dealing with 
the identification of organic compounds in that it is 
concerned primarily with neither the properties of the 
materals under analysis nor the methods of their inves- 
tigation, but with the reagents for the preparation of 
confirmatory derivatives. It is divided into three main 
sections. The first section is a critical discussion of the 
various reagents which have been proposed from time to 
time, subdivided according to the functional groups for 
which each is specific. A further segregation distin- 
guishes in each ease those of most general utility from 
those which have proven less satisfactory. The former 
classification is enlarged upon in the second section, in 
which each of these reagents is given individual atten- 
tion, complete with general directions for use. Literature 
references are abundantly provided, at least one being 
given for every compound mentioned in either this or the 
preceding section. The third section is devoted to the 
conventional tables of melting points; these promise to 
prove extraordinarily useful, as they are far more ex- 
tensive than any heretofore available. In the 54 pages 
which this division embraces are te be found the char- 
acteristic derivatives not only of the usual compounds but 
of many types commonly accorded no more than casual 


mention, if not ignored entirely. Barbituric acids, sul- 
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fonie acids, and sulfonamides may be quoted as examples. 
There is also a brief table of reagents giving the fune- 
tional groups for which each is of value; the purpose of 
this is not clear, and its utility is doubtful. The general 
index appears adequate. 

Flaws in this manual are neither abundant nor serious, 
Perhaps too much weight is accorded to aniline and its 
homologues as reagents for acids and too little to the 
benzyl pseudoureas, in view of the extravagance of 
sample demanded by the former. 
venient reagents, such as piperazine for acids, saccharin 
for alcohols and alkyl halides, and triphenylchlormethane, 
the only satisfactory reagent for several of the glycols, 


Several highly con- 


are not even mentioned. The tables of Section 3 would 
be improved by the inclusion of the melting or boiling 
point of the parent compound. There are further omis- 
sions of comparable dimensions, but by and large the 
work has been very competently done and constitutes a 
valuable contribution to the field, fully deserving the 
place it will undoubtedly find alongside Mullikan, Hunt- 
ress, and other standard texts on the subject. 

REMSEN TEN Eyck SCHENCK 
J.T, Baker Chemical Company, Phillipsburg, New Jersey 


The South African fossil ape men: the Australopitheci- 
nae. Robert Broom and G. W. H. Schepers. (Mem. 
No. 2.) Pretoria, South Africa: Transvaal Museum, 
1946. Pp. 271. (illustrated.) 

This long-awaited volume, delayed through the war 
years, ranks in importance with Dr. Weidenreich’s recent 
monograph upon the skull of Sinanthropus. It concerns 
those mysterious beings of the human twilight, the apes 
almost men or the men almost apes who inhabited the 
eaves of the Transvaal during the remote antiquity of 
humanity. The book includes a restudy of Australo- 
pithecus africanus and a detailed examination of the 
later adult finds of Plesianthropus transvaalensis and 
Paranthropus robustus. One of Broom’s chapters deals 
Dr. Schep- 
ers, in a separate section, has made an exhaustive study 


with the affinities of the Australopithecines. 


of the endocranial casts and their significance. 

In all this assemblage of strikingly new data, none 
is more fraught with interest than the discovery at 
Sterkfontein, the site of the Plesianthropus discovery, of 
a fauna which suggests an upper Pliocene horizon. If this 
correlation proves acceptable, the Australopithecus site, 
which is obviously older than the Sterkfontein deposits, 
The 
establishing of greater antiquity for Australopithecus 


must be assigned to the middle or lower Pliocene. 


removes one of the main difficulties involved in regarding 
it as lying near the human line of ascent. Every treat- 
ment of this subject in the anthropological textbooks 
will have to be revised in the light of these lowered dates, 

Dr. Broom arrives at the conclusion that the South 
African man-apes were slightly built primates who walked 
and ran on their hind feet, hunted in groups, and prob- 
ably possessed at least some mild tool-using proclivities, 
The hands he does not regard as having been used for 
progression, insisting that they are far too human in 
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character. Moreover, he is inclined to agree with Da 
that the mammalian and crustacean remains fou, 
the Taungs deposits represent portions of the man-apey 
dietary, and again would demand some slight instruns, 
tal activities, 

Broom maintains, on the basis of the adult Plesi», 
thropus and Paranthropus discoveries, that although 4 
cranial capacity lies within what we are accustomed; 
term the ‘‘anthropoid range,’’ this does not necesgqyi; 
divorce these forms from human tendencies. A Pay 
thropus brain capacity of some 650 ce. in a creaty 












weighing probably around 100 pounds is a far np 
striking phenomenon than the same brain size would} 
in a 500-pound gorilla, 

Broom differs from Gregory in his belief that ¢ 
Hominidae have arisen from a pre-Dryopithecid and ye 
early terrestrial stock perhaps allied to Propliopithes 
of the lower Oligocene. He regards the apparent » 
semblances between the later anthropoids and man ¥ 
the product of parallel evolution. To explore the ¢ 
dence upon which these views are based cannot be enc 
passed in a casual paragraph. 

Dr. Broom, like all true scientists, is humble in: 
presentation of his beliefs and in his recognition of w 
inadequate accumulations of data. Yet, in propoundiy 
the view indicated above, he expresses doubts as to 
orthodox interpretations of the human phylogeny. le 
terestingly enough, similar doubts have recently le 
expressed by others. Whatever our eventual inter 
tations of human prehistory may be, these intensive » 





examinations and self-questionings shake us out of: 


customed routine and foree us to think along new luge 
. ois £ 

Dr. Broom belongs to that high company of pion 
: ‘ . rs 

whose discoveries leave an indelible impress upon 4q 
. ™ e . » . Bee 
science of their time and often remold its dogmas, @ 


In elosing, this reviewer would like to point out! 
Dr. Broom has e¢arried on a Titan’s labor with w 
little in the way of financial assistance or support. 
systematic exploitation of the cave deposits dotting iy 
Harts Valley and other areas of South Africa prow 2 
results as spectacular as those cbtained in Java or! 
Choukoutien. It is not to the credit of modern resei! 
foundations that the dynamite of the commercial 
devotion of Dr. bi 


fragmel 





worker and the singlehanded 


are all that have rescued these few broken 
from undoubtedly rich deposits known for some yt I 
Only their careful investigation © 


small terres! 


now, to science, 


large seale will reveal whether our 


human ancestors scampered on the plains of Africa @ 
ing the Miocene. 





South Africa has escaped the dread devastatio! 
war. Where else can the student of human paleonto 
direct his attention during the next decade or 80 * 
sroom 2 





expect greater reward for his labors? Dr. 


ney — 
been on the ground and has seen the vision. It sh” 
in the pages of his book. 3 


Loren ©. Eis 
Oberlin College, Oberlin, Ohio 





